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ABSTRACT 

This resource guide provides information about the 
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(15) "Storage and Handling: Storage Enclosures for Photographic 
Materials" (Northeast Document Conservation Center); and (16) "The 
Care and Handling of Recorded Sound Materials" (Giles St-Laurent) * A 
bibliography lists 19 selected readings for further study. (SLD) 
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Preface 



This is one of seven in a series of Preservation Planning Program (???) resource guides. Support 
for their preparation v^as provided by a grant from the National Endowment for the Htimanities. 
The resource guides offer libraries comprehensive, easy-to-use information relating to the major 
components of a preservation program. The goal is each case is to construct a conceptual 
framework to facilitate preservation decisionmaking as it relates to a specific program area, ARL 
was fortunate to be able to draw on the extensive experience of a diverse group of preservation 
admixiistrators to prepare these resources. Guides cover the following topics: 

• Options for Replacing and Reformatting Deteriorated Materials 

• Collections Conservation 

• Commercial Library Binding 

• Collections Maintenance and Improvement Program 

• Disaster Preparedness 

• Staff Training and User Awareness in Preservation Management 

• Organizing Preservation Activities 

Taken together, the gtiides serve as points of departure for a library's assessment of current 
practices. From the rich and diverse preservation literature, materials have been selected that 
relate principles or standardized procedures and approaches. The intent is to provide normative 
information against which a library can measure its preservation efforts and enhance existing 
preservation activities or develop new ones. The resource guides build on the body of 
preservation literature that has been published over the last decade. Every effort has been made 
to reflect the state of knowledge as of mid-1992. 

The resource guides were prepared primarily for use with the Preservation Planning Program 
Manual developed and tested by the Association of Research Libraries, with support from the 
National Endowment for the Humanities. However, they prove useful to all those involved in 
preservation work in a :ademic aiid research libraries. The guides may be used individually or 
as a set. 

Each resource guide is divided into four sections. The first presents an overview and defines the 
specific preservation program component. The second section guides the review of current 
practice, explores the developmental phases that can be expected as a preservation program 
component develops, and lists specific functions and activities. The third part brings together key 
articles, guidelines, standards, and excerpts from the published and tinpublished sources. The last 
section contains a selected bibliography of additional readings and audiovisual materials that 
provide additional information on a specialized aspect of each topic. 

As libraries continue efforts to plan and implement comprehensive preservation programs, it is 
hoped that the resource guides will help to identify means of development and change and 
contribute to institutional efforts to meet the preservation challenge. 

Jutta Reed-Scott 

Senior Program Officer for Preservation and Collection Services 
Association of Research Libraries 
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Collection Maintenance ard Improvement 



This resource guide provides information about the full range of activities that can be 
implemented to maintain and improve the condition of research collections to ensure they will 
remain available for use as long as possible. The physical conditiorts that comprise the 
micro-environment, such as storage systems, housekeeping, and handling factors are the concerns 
of this guide. This resource guide does not address the macro-environmental factors in library 
buildings such as temperature, humidity, light, and air quality. 

The gmde is divided into four sections. Section 1 is an introduction that defines the topic 
and describes the major activities. Section 2 steps through an investigation process that assists 
library staff in reviewing current practice and the state of activities. Section 3 contains articles, 
manuals, and other resources that provide an overview and information on standardized 
procedures and guidelines of good practice to help identify areas for improvement and change. 
Section 4 contains a selected bibliography of additional materials that provide greater detailed 
information on specialized aspects of the topic. 

This resource guide focuses primarily on the needs of books and serials in circulating 
collections. This group usually makes up the largest portion of the library collection for which 
we have responsibility. Some consideration will also be given to archives, microforms, and 
photographic materials. The bibliography provides additional readings and citations to guide the 
review of collection maintenance programs for other media. The information that is presented 
in this resource guide can be modified and adapted to suit the specific needs and situation of each 
institution. 

Definition of Collection Maintenance and Improvement 

**Collection maintenance and impit)vement** is the phrase used to describe the range of 
basic preservation activities perfonned to extend the useful life of library materials. Proper 
shelving, housekeeping routines, and good care and handling practices are the kinds of activities 
that protect library materials and help prevent physical and chemical deterioration. 

A conscious inclusion of preservation concerns in collection maintenance includes 
traditional stack maintenance activities and processing routines redefined to focus attention and 
incorporate practices that contribute to the improvement of collections. Proper shelving with 
volumes well supported by bookends, shifting io ease overcrowdings vacutmiing of volumes, and 
cleaning of microform readers are a few examples of routine maintenance activities. 
Improvements in collections can be accomplished through such activities as spine-down shelving 
rather than fore-edge shelving and early identification of damaged materials at points in the 
processing stream. A comprehensive maintenance and improvement program shotdd address all 
types of materials and every format under the institution's care. 

A well-planned and implemented collection maintenance and improvement program wUl 
ensure that stacks, reading rooms, and areas for nonl ^ok media are neat and clean, that materials 
are properly protected, and that materials are handled with care. This not only minimizes 
unnecessary damage and physical stress, but encourages the proper use of research collections 
by patrons and staff, sending the message that library materials deserve respect and care. 
Improved collection maintenance and well-established care and handling guidelines can often 
trigger changes and improvements in other library routines, procedures, and policies. The 
long-term benefit is increased longevity and maintenance of collections in usable condition. 
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The primary responsibility for implementing collection maintenance and improvement 
activities rests with circulation staff and with public service staff charged with providing service 
for special tmits and media facilities. Responsibility also resides with a wide range of technical 
processing and other staff that handle materials during acquisition, cataloging, shelf preparation, 
and binding. Cleaning or building maintenance staff may also have an important role to play 
where housekeeping is concerned. The role of library administration is to ensure that clear, firm 
policies are in place and that priorities for collection maintenance and improvement are 
established and supported. 

Elements of a Collection Maintenance and Improvement Program 

The basic elements of a collection maintenance and improvement program can be divided 
into five categories: storage and shelving systems; housekeeping routines; general care and 
handling practices; care and handling routines in processing; and collection improvement 
activities. 

Shelving and Storage Systems, The basic elements of a good shelving and storage system protect 
materials and minimize damage. Proper shelving should be made of heavy-duty steel with a 
smooth, epoxy finish or a baked-enamel finish that has been cured. Improperly cured baked 
enamel can release gases that may be harmful to materials. Wooden shelving is the lea'^t 
desirable because of lignin and other acidic products that can leach out and damage materials. 
If wooden shelves must be used, a minimum requirement is that they be properly sealed, or lined 
with polyester film or an add-free paper to provide a protective barrier. Sturdy metal bookend" 
that support volumes upright, a sufficient amount of shelving to prevent overcrowding, and 
adequate air space surrounding book shelves for ventilation are other basic elements. Sound 
storage systems also extend to the use of flat shelving for folios, adequate space for removing and 
reshelving oversize volumes, steel cabinets with a baked-enamel fimsh, and drawers with dust 
covers to" protect maps and flat items from slipping or being caught and damaged. 

Housekeeping. A regular program of cleaning library stacks and vacuuming books can minimize 
the damage that occurs when dust and dirt accumulations absorb moisture that accelerate 
deterioration. Cleaning books will extend their useful life. The frequency of cleaning should be 
determined by how rapidly dust and dirt accumulates in areas where books are stored. Some 
institutions have established a 1- to 2-year cleaning schedule, while others recommend a cycle 
that takes up to 8 years to complete. A basic maintenance program for book stacks should aim 
for a maximum 5-year cycle to clean all coUections. Judgement should be exercised to modify the 
schedtde with varying conditions. For example, book storage areas located in large cities, 
industrial areas, or in buildings with miidmal air filtration should be cleaned more frequently, 
while storage in areas with good air filtration and low pollution require cleaning less often. The 
cleaning schedule should ensure that there are no heavy accumulations of dust or dirt. 

Cleaning projects and activities that accompany a shift are further opportunities for 
keeping stacks neat and clean. A project approach can also be used to address specific collections 
or areas in greatest need. Policies that eliminate food and drink in the library or restrict food to 
specific areas assist in the effort to keep materials clean and help minimize the problems of 
damage to coUections by insects and rodents. Policies that eliminate smoking in the library help 
to control damage from polluting chemicals and gases m the air. 



General Care and Handling. Well-established care and handling practices focus on the broadest 
group of activities that protect materials as they are handled and used by both patrons and staff. 
Methods of removing volumes that protect the top of the spine, using bookends to close up space 
and provide vertical support when volumes are removed or returned to the shelves, and proper 
procedures for removing and reshelving oversize volumes and flat items are the essential practices 
that promote longevity. The use of book trucks to carry volumes, the correct loading of trucks, 
and encouraging careful and gentie handling of items when they are photocopied are additional 
daily activities that can minimize unnecessary damage as materials are used. 

Care and Handling in Processing, The need for preservation-conscious care and handling practices 
extends to the tasks and activities that are carried out daily by staff. Circulation and reserve 
functions, acquisitions and cataloging activities, shelf-processing, and binding routines each have 
shelving and storage, housekeeping, and handling responsibilities that contribute to the 
maintenance of collections. Circulation staff usually have primary responsibility for 
reshelving and other stack maintenance activities. In addition, performing charge and discharge 
tasks, monitoring and emptying book drops, and removing bookmarks, paper clips, or other items 
before volumes are shelved are all tasks v^ath implications for preservation. Cataloging and 
acquisitions staff must be concerned with proper storage and shelving while materials await 
processing, non-damaging methods to open books and hold them open for processing, and the 
potential damage that can be caused by paper clips, tape, rubber bands, and thick packets of 
information that are inserted into volumes. Maintenance-rel .ed shelf-processing activities are 
concerned with the care and neatness with which activities are performed and also with the 
quality of supplies used for marking and labeling. Many pressure-sensitive spine label protectors, 
date due slips, barcodes, bookplates, and book pockets are acidic and chemically unstable with 
the potential to contribute vmnecessary damage to many materials in the longterm. 

Collection Improvement Several points in circulation and in the processing stream are ideal places 
to screen and identify damaged and problematic materials. The identification of damaged 
materials for preservation attention is the most important collection improvement component in 
a maintenance program. Approaches to identification can be retrospective, prospective, or a 
combination. Worn, damaged, and embrittied materials can be identified for review after they 
return from circulation or are removed from reserve; brittie, unbound, or inadequately protected 
volumes can be spotted and rerouted to receive preservation treatment before they are processed 
or shelved for the first time. Additional improvement tasks can be taken on by staff, particularly 
in units responsible for circulation. These include relatively basic procedures of protection and 
stabilization, such as tying a volume with detached covers or placing a damaged or fragile item 
in some type of protective container. These tasks require littte training and are generally quick 
and easy to perform since this work is done when items are reshelved. Any tasks needing more 
time or training should be sent to a repair or conservation ur\it where work is performed by 
trairiv^d staff in an equdpped treatment facility. 
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The Lihrary Investigation, An investigation of the Library's collection maintenance and 
improvement efforts will involve three phases. 

Phase I 

Phase I begins with a data-gathering effort that aims to inventory and describe 
preservation activities. The inventory involves the identification of places where materials are 
stored and used and a description of physical conditions and housekeeping routines. It also 
identifies locations and processing units where care, handling, and improvement* activities are 
performed, supplemented by a description of tasks indicating to what degree 
preservation-conscious practices exist. The final effort in the inventory phase is to gather any 
existing policies, practices, procedures, or training materials that have been developed for or relate 
to collection maintenance and improvement activities. These can exist as written documentation 
or be gleaned from interviews and discussions vnth supervisors and staff. 

The following are checklists that can assist in identifying the areas, locations, units, and 
activities for consideration in the investigation. 

Checklist for Identifying Storage Areas 

□ All Library Buildings (where materials are stored and used. Include separate floors 

and spaces where materials and conditions may vary) 

□ Storage Facilities (on- or off-site) 

□ Book Stacks (open or closed) 

□ Reading Rooms / 

/ 

□ Backlog Storage (for processing, gifts, review, etc.) 

□ Microform Reading Rooms 

□ Media Facilities 

□ Photocopy Areas 

□ Book Drop Locations (places with external or internal book drops) 
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Checklist for Identifying Processing Units 



□ Circulation Desk 



□ Reshelving Areas 



□ Acquisitions Processing 



□ Cataloging Units 



□ Shipping Room 



□ Shelf Preparation 



□ Commercial Binding 



□ Review Areas (for selectors) 



The following checklists vvill assist in the process of examining and evaluating conditions 
in the book stacks and in the book drop areas. Additional checklists, such as lists for microform 
reading rooms and for various media, have been produced by others and are reproduced in this 
resource guide. More information can be found in the bibliography section of this guide. 

Book sucks Checklist 



1. Shelves: 

□ Are shelves and cabinets steel with a baked-enamel finish? 



□ Are wooden shelves and storage furniture properly sealed or lined to provide a barrier? 



□ Is there enough shelving? 



□ Is there good air circulation? 



Shelving: 

□ Are shelves neat and orderly? 



□ Are books packed firmly but not too tightly to prevent damage when 
they are removed from the shelf? 



□ Are books off the floor, on shelves at least 4** above the floor? 



3. Bookends: 

□ Are volumes supported upright, not leaning, with the appropriate size bookend? 



4. Folios: 

□ Are oversize volumes stored flat? 
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□ Are there no more than 3-4 books stacked on a shelf? 



□ Are shelves large enough to support items? 



□ Are there open shelves or tables to help with removing and reshelving volumes? 



5. Dust/Dirt: 

□ Are the shelves, books, and stack areas clean, uncluttered, and dust-free? 



□ Are housekeeping routines adequate to keep stack areas clean? 



6. Food: 

□ Is food, drink, and smoking prohibited from the building and collection areas or 
restricted to specified areas? 



□ Are garbage cans provided and emptied daily? 



7. Infestation: 

□ Is there evidence of insect or rodent damage (e.g. droppings, mottled spines, stains, 
t, shredded paper? 



□ Is there routine extermination? 



See also Northeast Documeytt Conservation Center. What An btstitidion Can Do to Survey Its Oum 
Preservation Needs, p,8, UD. Pests; p,10, IV.B. Pollution; p.ll, IV.D. Insects, rodaits, mold; p.ll-ll, 
IV.H, Furniture, and Mary Lynn Ritzenthaler, Archives and Manuscripts Conservation, SAA Basic 
Manual Series, p. 66-67. 



Book Drop Area Checklist 



Policy: 

□ Are book drops closed when the building is open? 



Equipment: 

□ Is the chute the shortest distance and at a gentle slope? 



□ Is the bin spring-loaded and cushioned? 



Unloading: 

□ Are book drop5 unloaded with a frequency that prevents volumes from piling up or 
overstuffing and jamming the bin? 
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Phase II 

The second phase of the investigation should look at the administrative, organizational, 
staffing, and training issues related to collection maintenance and improvement activities. The 
goals and policies of the library's collection maintenance and improvement program should be 
established by the person vnth primary preservation responsibility. It is the role of the library 
administration to affirm these goals and policies and to ensure that 'nstitutional support is clearly 
articulated. Implementation and maintenance of an effective program will inevitably mean 
changes in library routines; it is essential, therefore, that impetus and support come from senior 
management. 

One model for implementing such a program would be to institute an active "preservation" 
training program for shelvers and other staff performing related tasks and to establish a formal 
advisory role for the person with primary preservation resporisibility regarding collection 
maintenance and improvement policies and procedures. 

A second model would shift responsibility for traditional maintenance activities to the 
organizational unit with primary preservation responsibility. With clear lines of authority, it may 
be easier, for example, to encourage staff whose mission is "preservation" rather than 
"reshelving* to incorporate and accomplish both tasks as well as to establish new tasks such as 
vacuuming books and shelves. There may also be more flexibility in making use of staff time 
during periods when workloads vary. The goal of either model is to ensure that those who 
handle large quantities of materials also contribute to their preservation. Individual institutions 
should adapt a model or make modifications that are appropriate for the situation. 

In both cases, an active and ongoing staff training component is essential to educate staff 
and to ensure activities are carried out in accordance with established guidelines. All staff will 
benefit from gaining an understanding of how maintenance procedures enhance the overall 
preservation effort as well as from training focused on how specific tasks should be performed. 

Phase III 

The readings in this resource guide provide a thorough discussion of the storage 
conditions, housekeeping routines, and care and handling practices that are employed to 
accomplish the maximum protection for library collections. It is a combination of published books 
and articles, institutional training manuals, and audiovisual materials. These can be used initially 
as a way to identify and define the types of conditions and activities to look for in the inventory. 
Throughout the investigation, they vdll further serve as guidelines to measure and assc^b the 
level of activity and effectiveness of what is currently in place, determine what is lacking, and 
point to what further changes and new directions are needed. 

Conclusion This resource guide provides information about the full range of activities that can 
be implemented to maintain and improve the condition of research crMections to ensure they will 
remain available for use as long as possible. The size and scope of a program will vary to meet 
the needs of each institution and the availability of staff and resources wiU influence 
implementation. Regardless of these factors, a minimum program must have at least the 
follov^ng basic components: 

1) Proper shelving, cabinets, and book ends that provide nondamaging storage for 
materials 



2) A regular housekeeping program or project-based cleaning efforts that focus on areas 

most in need 

3) Policies that keep food, drink, and smoke away from collections 

4) A staff training program for shelvers and other processing staff that handle materials 

5) A mechanism to identify items for preservation 

Collection Maintenance and Improvement for Microforms 

Microforms of all types— microfilm and microfiche, and silver halide, diazo, or vesicular 
microforms — are making up an increasing portion of library collections. This section addresses 
the concerns of the microforms housed in the •'service" collections that are available for use. 
They may also be referred to as •'work*' copier. Archival storage for preservation masters will 
not be included here, but additional information on this topic can be found in the bibliography. 

A collection maintenance and improvement program for microforms has several of the 
components in common with books and serials. Basic elements include: good storage conditions 
that include proper shelving or cabinets and nondamaging enclosures that protect microforms; 
a regular housekeeping program to minimize dust and dirt; policies that keep food, drink, and 
smoking away from collections; and care and handling practices that protect materials in use. 

Beyond these basics, there are components that should be emphasized and others that are 
unique to microforms and other non-book media. These include the use of proper storage 
enclosures, equipment maintenance, and collection improvement activities. 

Storage Enclosures. Although the concern is vdth storage of "use" collections, it is important to 
remember that microforms have some special needs and they can be susceptible to damage. Even 
when possible, it is unlikely that a library will be able to replace or repurchase large portions of 
the collection if it is damaged. Therefore, it is in the institution's best interest to protect their 
collection by using as many lands of enclosures or containers as possible that follow established 
standards for long-term preservation storage. Th.^ choice of storage materials will be a 
compromise between degree of protection required, cost, and practical considerations of access. 

The American National Standards Institute (ANSI 1T9.2 - 1991) specifies that enclosure 
materials meet four criteria: 1) that materials be free of acids and peroxides that cause 
degradation; 2) that the enclosure itself be chemically stable; 3) that the physical surface of the 
enclosure not be too smooth to cause sticking or too rough to result in abrasion; and 4) that all 
enclosures meet the requirements of the photographic activity test. 

The Standard recommends that paper used for storage of black and white photographic 
materials have a pH between 7.2 and 9.5 vdth an alkaline reserve of at least 2 percent. Paper 
should have an alpha cellulose content of 87 percent and contain no lignin, groundwood, or 
alum-rosin sizing. Paper ties that hold microfilm secured on reels, microfiche envelopes, microfilm 
boxes, storage cases or boxes for film stored on open shelves, and microfiche dividers that prevent 
curling are examples of acceptable enclosures. The adhesives on fiche envelopes and other 
enclosures can also cause damage. Therefore, envelopes should be chosen without adhesive or 
with a seam running along the side rather than down the center. Fiche should be inserted with 
the emulsion side away from the adhesive or seam. If choices must be made, the most stringent 
criteria should be followed for storage materials that are in direct contact with photographic 
materials and provide the first layer of protection. 
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Paper that is in direct contact with diazo or color photographic materials should have the 
same composition as above except tliat the pH should be between 7.0 aiid 7.5 and the paper 
should not be buffered with an alkaline reserve. 

Storage boxes and enclosures can also be made of •'safe" or "preservation-grade" plastics 
which are inert, unplasticized, uncoated, and have good chemical stability. One example is the 
microfilm reel. For other elements of the storage system, paper tends to be preferred . in the 
library environment. (For additional information on photographic materials, see the enclosed 
resources and citations listed in the bibliography.) 

Equipment Maintenance. A major difference between microforms and books is the dependence 
on equipment to use the information in this format. Frequent inspection and maintenance will 
reveal the condition of equipment and prolong its life. Well-maintained equipment in good 
running order is an essential element to ensure that materials are protected in use. 

A daily maintenance program should be in place to clean viewing screens, glass flats, 
mirrors, and carriers. Dust and dirt can obscure the image but it can also scratch and abrade the 
microform surface. Daily inspection will also identify minor problems that can be corrected 
immediately. Weekly inspections should be conducted to detect unreported problems, make 
routine repairs, and identify more majo^ maintenance problems for service technicians. 

Improvement Activities. Two key points of activity are ideal for inspecting microforms and for 
making decisions that contribute to long-term improvement of the coUection-at the point of 
acquisition and at the time of circulation. First, as a preventive measure, all incoming microforms 
should be inspected. This is the opportunity to spot problems with quality or errors that can be 
corrected by the vendor, to remove packaging that may be damaging (e.g., rubber bands), and 
to rehouse items in proper storage enclosures. Second, a spot inspection at the time of circulation 
or use provides another occasion to identify such problems as dirt, scratching, tears, or evidence 
of fungus or other blemishes and to upgrade storage materials. 

Conclusion. The minimum components of a basic program for collection maintenance and 
improvement for microforms include: 

1) Use of proper storage enclosures that come in direct contact with microforms and form 

the first layer of protection 

2) A regular equipment maintenance program that includes daily cleaning and weekly 

inspections 

3) Good housekeeping routines to remove dust and dirt 

4) A training program for staff that handle microforms 

5) Policies that keep food, drink, and smoking away from collections 

6) An inspection program for incoming materials 

Collection Maintenance and Improvement for Archives 

The scale and variety represented by archival records dictate a maintenance and 
improvement program designed to meet the needs of diverse and disparate materials. The size 
of archival collections, the uniqueness of many materials, and the relationship of individual parts 
to the whole are factors that must be taken into consideration. A central focus of the archivist's 
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preservation activities are actions taken to retard or prevent deterioration or damage to 
materials— effective housekeeping, the provision of a stable physical environment, and care 
routines. A primary responsibility of the archivist is to plan storage and care for a wide range 
of record materials. 

A collection maintenance and improvement program for archival records consists of the 
same basic elements common to all library materials. Added to this are the responsibilities of 
planning storage and care for a wide range of nonbook formats. Three important areas that 
deserve emphasis are the quality of storage materials, care in processing, and routines that 
contribute to collection improvement 

Storage Materials. As archival collections are processed and integrated into existing collections, 
old acidic containers and filing materials should be replaced. All boxes, file folders, envelopes, or 
mats used in conjunction with archival materials should be made according to ANSI specifications 
which recommend that paper have an alpha cellulose content of 87 percent and contain no lignin, 
ground wood, or alum-rosin sizing. The paper or board should be buffered to a pH of 7.2 to 9.5. 
Storage materials that meet these specifications are available from reliable "preservation" 
suppliers in a wide variety of standard sizes and formats to meet most collection needs. A variety 
of plastic materials can also be used for storage. These must be inert, chemically stable, and 
contain no plastidzers, filters, coatings, or UV absorbers. The most contmon preservation-grade 
plastic found in libraries and archives is polyester (e.g.. Mylar D or Melinex 516). (See the 
bibliography for sources on the care and storage of nonbook formats.) 

Processing Routines and Collection Improvement. While a collection is being organized, 
destructive fasteners such as paper clips, staples, or rubber bands and other foreign objects such 
as ribbons, locks of hair, or pressed flowers should be removed. As these materials age and 
deteriorate, they can tear and stain paper and cause other kinds of damage to archival records 
in storage af\d in use. The process of arrangement and description can also offer an opportunity 
to enhance and improve the condition of collections. As accessioning activities are carried out, 
a checklist can be created that will highlight specific problems and areas for preservation 
attention. 

Collection Maintenance and Improvemert for Photographic Materials 

Photographic materials (such as prints, film base and glass plate negatives, slides) should 
be housed to prevent chemical deterioration and physical damage. Proper shelving, cabinets, and 
storage enclosures can stabilize fragile materials and provide basic care. A collection maintenance 
and improvement program for photographic materials consists of the same basic elements 
common to all library materials: good storage conditions that include proper shelving, cabinets, 
and non-damaging enclosures; regular housekeeping routines; and care and handling practices 
that protect materials in use. 

An area that should be emphasized is proper storage enclosures. When planning storage 
systems, one must take into consideration how materials may be used, their condition, and the 
distinction between items for long-term preservation and those intended as working copies. 
Familiarity with the many photographic processes is also important for selecting appropriate 
storage enclosures for photographs. A basic principle for storage is that each photographic 
medium should be housed separately, whenever possible. 
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storage Enclosures Photographic materials should be stored in either paper or plastic enclosures 
or sleeves. ANSI standard {IT9.2) recoironends that paper enclosures have an alpha cellulose 
content of at least 87 percent and contain no lignin, alum-rosin sizing, or groundwood. Paper 
should have a pH of 7.2 to 9.5 with a 2 percent alkaline buffer and must meet the requirements 
of the Photographic Activity Test. Unbuffered paper with a pH between 7 and 7.5 that contains 
no alkaline buffer is recommended ii^r the storage of diazo and color. 

As a general rule, buffered enclosures are recommended for the storage of most 
photographic materials. Enclosures made from buffered material will last longer than unbuffered. 
In practice, both buffered and imbuffered papers have been used. Research in this area has lead 
some to prefer the use of unbuffered papers under certain conditions. (See additional sources in 
the bibliography for examples and conditions where one may be preferred over the other.) 

Plastic enclosures should be made from an inert plastic such as polyester, polyethylene, 
or polypropylene. Plastics that have fillers, coatings, UV absorbers, or plasticizers should be 
avoided. 

Plastic vs. Paper, Paper enclosures are usually chosen for materials that do not receive heavy use. 
While paper enclosures generally cost less and provide a convenient surface for marking, items 
that receive frequent use can be more easily scratched and abraded. Plastic enclosures, on the 
other hand, are preferred for frequently used items. They protect items from fingerprints, provide 
physical support, and provide clear viewing without having to remove the item. When using 
plastic, special consideration should be given to the level of humidity. If it is high, the 
photographic emulsion of a negative or print can soften and stick to the surface causing 
ferrotyping (the appearance of shiny spots on the emulsion). 

For a more detailed discussion and information on care and storage of photographic 
materials, see the additional sources listed in the bibliography. 

Collection Maintenance and Improvement for Magnetic and Other Media 

Magnetic recording technologies are becoming a growing component in library and 
archive collections. The most common magnetic media encountered serve three areas: data 
storage, audio recordings, and video recording. Examples include floppy disks or diskettes, 
computer tapes, cartridges, audio and video cassettes, and open-reel magnetic tapes. 

Magnetic media, the recording material, the base material, and the binder can undergo 
physical and chemical changes that can alter quality, cause distortion, or render information 
irretrievable. Tapes and diskettes are vulnerable to damage from inherent media instabilities as 
weU as from external conditions. Wear caused by improper winding and rewinding, 
malfunctioning or improperly adjusted recording and playback equipment, and damage from dust 
and other contaminants are some of the most common threats to information recorded on 
magnetic media. As with many types of media, important considerations to maintaining the 
stability of magnetic media include proper storage conditions, handling practices, and equipment 
maintenance. 

Storage, Magnetic tapes and diskettes should be shelved upright in a vertical position to prevent 
warping and away from damaging heat sources and sunlight Containers, protective envelopes, 
and wrap-arounds for reels should be used to minimize the accumulation of dust. Protective 
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housing should be constructed of stable plastic, noncorrosive metal, or alkaline-buffered paper. 
Very small dust particles can make portions of magnetic media unreadable; a clean, dust-free 
environment and regular cleaning and housekeeping routines are essential. Eating, drinking, and 
smoking should be eliminated from areas where magnetic media is stored and used. Tape should 
be stored in the "tails out" position. For long-term storage, a program of rewinding is 
recommended. 

Handling. Magnetic media should be handled gently and contact limited to the . protective 
housing. Reels of tape should be carried by their hubs and diskettes by their edges to prevent 
damage from skin oils and fingerprints. Paper clips, rubber bands, or fasteners should not be 
attached to diskettes. Adhesive labels can be used on containers or protective envelopes. 
Graphite pencils and erasers that generate debris should be avoided. Whenever possible, 
magnetic media should be inspected after use to identify such problems as scratches, tape rubbing 
against a flange, or damage to protective housing. 

Equipment Maintenance. It is important to maintain recording and playback equipment in proper 
operating condition. Because dust and other contaminants can cause damage, those machine 
components that come into contact with magnetic media, read/write heads, rollers, and guides 
should be cleaned frequently, A regular program is needed to provide preventive maintenance, 
to correct minor problems, and to identify problems for repair. 

Other Media 

Libraries and archives are responsible for the protection and care of aU types of media in 
their collection. Each type of media has a set of characteristics, needs, and requirements that 
must be taken into consideration when planning a maintenance program that insures the greatest 
longevity. The list of citations in this resource packet is a place to begin to identify the nature 
and the requirements of these complex media. Many publications include extensive bibliographies 
for more indepth information. The field is rapidly changing, and new information is constantly 
being published, thereby making it increasingly important to keep informed about new 
developments. 
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Selected Documents 



Books and Serials - General Sources 

DePew; John. "Care and Handling of Library Materials.*" In A Library, Media, and Archival 
Preservation Handbook. Santa Barbara, CA: ABC-CLIO, 1991. 89-97. 

This article includes information on the care and handling of books, including 
shelving, removing and replacing books^ opening new books^ uncut volumes^ and the 
hazards of inserts^ paperclips and rubberbands. It also provides information on all 
aspects of the preservation of print and nonprint materials. 

Library of Congress, Preservation Office. Handling Books in Gena'al Collections. Washington, 
DC: Library of Congress Preservation Office, 1984. 

This ten-minute video with printed script describes the proper handling and storage 
of library collections. Jt includes information about shelving, removal, replacement 
and transportation of J-^s, general handling, and photocopying. 

Motylewski, Karen. Gateral Preservation: WJiat an Institution Can Do to Survey its Own 
Preservation Needs. Technical Leaflet. Andover, MD: Northeast Document 
Conservation Center, 1991. Reprinted with permission from the Northeast Document 
Conservation Center. 

This document includes a full survey and check list for environment^ storage, and 
shelving; and a good summary of storage and handling practices. It also covers 
nonbook materials. 

Motylewski, Karen. Storage and Handling: Qioosing Archival-Quality Enclosures for Books and 
Paper. Technical Leaflet. Andover, MD: Northeast Document Conservation Center, 
1992. Reprinted with permission from the Northeast Document Conservation Center. 

The General Libraries, The University of Texas at Austin. "Preservation Guidelines for 

Processing Staff and Treservation Guidelines for Circulation and Stack Maintenance 
Personnel." In Preservation of Library Materials: A Manual for Staff. Austin, TX: The 
General Libraries, The University of Texas at Austin, 1986. 

These articles contain good general guidelines focusing on the orientation and 
training of staff. 

Books and Serials - Housekeeping 

National Archives and Records Administration Preservation Department. Guidelines for Using 
Vacuum Cleayiers. Washington, DC: National Archives and Records Administration 
Preservation Department, 1990. 

Storage and Haitdling: Cleaning Books and Shelves. Technical Leaflet. Andover, MD: Northeast 
Document Conservation Center, 1992. Reprinted with permission from the Northeast 
Document Conservation Center. 
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Swartzell, Ann. "Preservation.*' RTSD Newsletter 7 (1985). Chicago, IL: American Library 
Association. (First published in The New York State Library.) 

Microforms 

"Collection Management." In Microforms in Libraries: A Manual for Evaluation and Management. 
Chicago, IL: American Library Association Reproduction of Library Materials Section, 
1985. 27-36. 

This article includes instructions for storage, processing, marking and labelingr 
collection maintenance and repair, maintenance of reading and printing equipment 
and cleaning instructions. 

Reformatting: Microfilm and Microfiche, Technical Leaflet. Andover, MD: Northeast Document 
Conservation Center, 1991. Reprinted with permission from the Northeast Document 
Conservation Center. 

This document contains brief general guidelines on storage environments and 
enclosures, care and handling, and selection and maintenance of equipment. 

Archives 

Canadian Council of Archives. Basic Conservation of Archival Materials: A Guide, Ottawa, 

Canada: Canadian Council of Archives, 1990. AvailaUe from the Canadian Council of 
Archives at $10.00 per copy (taxes and Shipping Fees included.) 

This guide contains a good basic chapter on care that includes guidelines on 
handling of materials in storage and in use. See pp. 25-39 for rules for users, 
housekeeping, and storage systems. It also provides general information for all 
formats. 

Ritzenthaler, Mary Lynn. Archives and Manuscripts: Conservation. SAA Basic Manual Seriej^. 
Chicago, IL: Society of American Archivists, 1983. copyright 1983. Reprinted with 
permission from the Society of American Archivists. 

This document contains some excellent detailed sections on storage equipment and 
materials, and also provides general information on storage. For all formats/ see pp. 
3&47; housekeeping, pp. 35-36; processing practices and collection improvement 
routines/ pp. 53-55; and a conservation self-study questionnaire with several 
questions to help examine and gather data on maintenance issueS/ pp. 66-67. 

Photographic Materials 

International Federation of Library Associations and Institutions. Care, Handling, and Storage of 
Photographs. IFLA Core Programme Preservation and Conservation Preservation 
Packet. Washington, DC: Library of Congress, 1992. This work was made possible by 
the International Federation of Library Associations and Institutions (IFLA) and by the 
Council of Library Resources under the auspices of the Robert Vosper IFLA Fellows 
Programme. 
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This packet contains very current information^ including a good section on suggested 
storage methods for many tjrpes of photographic materials. It also includes a list of 
standards, supplies, and a bibliography. 

Storage and Handling: Storage Enclosures for Photographic Materials. Technical Leaflet. Andover, 
MD: Northeast Document Conservation Center, 1989. Reprinted with permission 
from the Northeast Document Conservation Center. 

This document contains basic information on the storage of photographic materials. 
There is a difference of opinion regarding the use of buffered versus unbuffered 
paper for the storage of materials. 

Magnetic and Other Media 

St-Laurent, Giles. The Care arid Handling of Recorded Sound Materials, Ottawa, Canada: 

National Librarj^ of Canada, Music Division, 1991. Distributed by the Commission on 
Preservation and Access, Washington, DC. 

This document contains basic guidelines for the care and handling of discs^ tapes, 
and compact discs organized by three principles: minimizing foreign matter deposits, 
minimizing deformations, and the proper storage environment. 
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LIBRARY OF CONGRESS 
O AUDIOVISUAL INSTRUCTION MATERIAL 

IHflMlQ 

OF a 



The NAiiofwa Preiervation Prop'»»rt OfTior of ihe Library of Congrew ha« prepared a slide show and $w videotape 
programs on library preservation ^ r»;uces And tedsniques. The slide show prescnis a general overview of the sub- 
ject, while (he videotapes are imemb^i for use as supplemental training aids by qualified instruciors teaching basic 
conservation procedures for general collections. The following is a list of titles available and prices, 

5/u£r Show 



The slide show is accompanied by an audio cassette narration (with inaudible pulse) and printed script for 
advancing the slides manually if Automaiic playback is not used. 

1, "Handling Books in General Collections" 

An overview of proper and safe storage and handling of books by library and staff. Intended primarily for staff 
and users. 79 ilidtf. 10 mmuut. 



Pnce 


Quant II y 


$ ToiaJ 


160 00 







Vidtotapes 



A six-pan series on "'Librar^/ Preservation: Fundamental Techniques** is oflered in ^" VHS formal. The 
series was recorded at Stanford University at a conference designed to reach librar>' staff ai all levels involved in 
(he development of institutional preiervat!rn programs. Simple conservation and repair procedures for library maicn- 
aU are illustrated. A wntten instruaion booklet accompanies each tape. The tapes may be purchased singly or a^ 
a complete set. 



to mmM*, H ' yns 

2. '*B#«k» in Ommtni C«lkcii«iM; faf«r JUp«ir Mm4 P*ckru" 

«/ mmmut, H ' ^HS 

4. '*l#«kk in Ccnrr«l Call«ct>«nk: RrcAiint" 

i. **Prwic(iiv« EncWftwrr: Simplr Itrappvn" 

k "Prwrriivc Enckkurr* Poriftiwk smd lUtr^" 
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7. %)Mtisl All s» p«nk •( "Libr<r> PrmrvAiH**: FyMlJi»ciii«l 



Tcchn 
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Price 


Qu4nliiy 


1 Toul 


I3U 






I3U 






130 
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VIDEOTAPES OF GENERAL INTEREST 

1. **A Tour of the Library of Congrcu** 

An cAccllcni imroduciiuii lo the Library'^ vast collection^ and services, lixplure tlic irca^ure^ ul ihc wurltlS 
lurt^cki library, which inciuUc the Gutenberg Bible, tlit !>itadiv*inuk viuliu^ in cunccri. r*iic )ihuiuf;r*if)h>. ina|is 
^nU niuvick I'hc Librarv\ prrvervation program, hiitury uf the collcciiuns ^ml user accesk to the cullec iiuii^ 
arc d\\o covered in this video prescniaiion. (20 mmutes, ^ ' VHS) 
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Qiiantilv 


1 '1 Ul^l 


|2f» UU 
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BEST COPY AVAILABLE 



** Legacy of Law** 

An d^iiird winnins video sunmun of ihc Lan Ubrar\ **ithm chc Library of Con^ret*. Thi» %l<p^mrm ho-xr* 
the worUi'5 inoii contpreheniive rollccnon oi lorctgn. mirmauonal and comparative le^^al lourcc^. A uteiul in- 
troduction for tegai organisation^, libraries and Um tchooli. (J2 mtnuus, ^ ' VMS) 



Pnce 




% T«M«i 


12:^.00 







'*A Convcrtation With Gwendolyn Brookf*' 

A video ponraii of this Puiiizer Pnze winning Consuiiani in Poetry lo the Library of Congress for 1985-1966. 
Miss brooki is bcit known for literary works, which ponray scenes of city life. She shares her thoughts that 
" humor » wit. mischief and tove are ail pan of black hfe.'* (30 mmuta, VMS) 



Pnce 


Qujintiiy 


$ Toi*i 


$25.00 







4. Conversation With Richard Wilbur** 

The nation's second Poet Laureate reminisces about hu life and work with intervtewer Grace C^\ alien. A winner 
of both the Pulitzer and National Book Awards for Poetry, Mr. Wilbur is also well known as d critic and trans- 
lator. (30mtnuus, VHS) 



Pnce 


Quaniuy 


$ Total 


$2i 00 







''Hymn of the NadoM** 

Anuro Toscanini conducting Giuseppe Verdi's Hymi^ •/ cAr A/'aifvfu with the Westminster Choir and the NBC 
Symphony Orchestra. New introduction by Burgess Meredith. 19B8. (SOmtnuus smtUkU tn &ta. VHS, t 8 mm 
Jormtt-^piMse tptiify timet) 
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Quaniiiy 


t Total 


S19.95 







FOK INQUIRIES ON OR0£K:k 
cJi (202) 707-^112 
Mo(i»Fn ^«ni-Spm (EST) 
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LIBRARY OF CONGRESS 
Sales Omce 

Washington. D.C. 20340 
ORDEKKU BY 



Thanks for your order! Before mailing have you: 
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BEST copv AVftii mj. 28 



Hftnciling Books in General Oollections 
(Sumoary o£ Points Raised) 



The care with v^ich a book is handled by readers and library 
staff members directly affects its longevity; proper handling and storage 
can prolong the life of a library's collection. 

I. Appropriate shelving for books of ordinary sise 

1. Smooth, solid shelves; no jagged edges nr protruding screws 

2* All books uprigjht, resting on their base 

3. Bookends for shelves that are not full 

4. Full shelves that are not too loosely or too ti^tly packed 
5* All books on shelves that are a Bunioum of 4** above the floor 

II* Appropriate shelving for oversize books 

1. Broad, fixed shelves; roller shelves 

2. All books flat, if possible, with not more than three or four 

volumes on tc?p of each other 

3. No protrusion of books into aisles 

III. Appropriate removal of ordinary-size books from shelves 

1. Ease bocks on either side of the desired volume further back on 

tlie shelf 

2. Grasp exposed book by the sides with the whole hand 

3. Readjust the bookend 

IV. Appropriate replacement of ordinary-size books on shelves 

1. Loosen bookend 

2. Move books on shelf to create a space 

3. Reinsert book in t^e space 

4. Readjust tlie bookend 

V. Appropriate removal of oversize books from shelves 

1. If stored flat, transfer upper volumes to a free shelf or 

adjacent book truck 

2. Remove desired volume with both hands 

3. Transfer upper volumes back onto shelf 

VI. Appropriate replaceii«nt of oversize becks on shelves* 

1. If stored flat, transfer upper volumes to a free shelf or 

adjacent book truck 

2. Replace volume on the shelf with both haxKis 

3. Transfer upper volumes back onto shelf 
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VII. Transport of books 

Use a book truck that is 
I* Easily maneuverable 

2. Has wide shelves or protective rails to secure the items in 

transit 

3. Has buspers on corners to minimize dainage from inadvertent 

collisions 

Load the book truck so 

!• Books are i^right, as they are on the shelf in the stacks 

2. Books are not protruding beyond the edges of the truck 

3. The center of gravity on the loaded truck is low 

VIII. General handling of books 

1. Keep hands clean 

2. Avoid food, drink, or sxooking naterials in close proximity to 

books 

3. Support covers when book is open 

4. Avoia forcing books to open further than they open easily 

5. Avoid excessive use of enclosures; avoid placing any enclosure in 

the joint just under the cover 

6. Avoid the use of paper clips in the text 

DC • Photocopy ing 

1. Support covers and pages of book while in the process of photo- 

copying 

2. Avoid forcing volume flat on copy madiine 

3. Learn to recognize and do not attempt to oopy books whose size or 

structure prevent them from copying easily or well 

4. Microfilm materials that are too brittle to photocopy safely, and 

offer patrons print-outs, or copies of the film itself 

Damage to books is cumulative. Repeated poor handling can 
quickly transforir. a new book into a worn book, and a worn book into an 
unusable book that requires costly repair or replacement. Proper use of 
books by eacSi individual prolongs the life of a library's entire 
collection. 



Library of Congress 

National Preservation Program Office 

Washingtori, D.C. 20540 

July 19S4 
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3. 

CARE AND 
HANDLING OF 
LIBRARY MATERIALS 



3.A. Introduction 

This chapter covers the storage, care, handling, exhibit, and 
security of books. Similar information for audio*visual materials, i.e., 
audio and video disks, film, magnetic tape, and photographs is discussed 
in Chapter 6. 



3.B- Care and Handling of Books 

The procedures discussed in this section will be of no value 
if the staff and public are not made aware of the necessity of handling 
books and other library materials with care. Education of the staff and 
patrons in preservation will help prolong the life of collections. This can 
be accomplished "by including preservation information in staff orienta- 
tion programs, by mounting exhibitions about preservation or 
conservation, by including articles on preservation in staff and student 
newspapers (and by inviting reporters from city newspapers to do stories 
on preservation], or by preparing" (20:45) audio-visual programs, book 
bags, bookmarks, demonstrations, handouts, manuals, posters, and 
signs. 

Preservation of books in general collections begins by selecting and 
using proper shelvmg and bookcnds, then learning how to remove, store, 
and replace books on shelves; how to use book trucks properly; how to 
handle books in ways that will prolong their lives; and how to utilize 
good circulation and photocopying techniques. 



3.B.I. SHELVING 

Library bookcases should be constructed of steel with a baked 
enamel finish. Wooden shelves should never be used in an archive or 
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library because of the possibility of the wood outgassing harmful 
compounds Isee section 2.E.21. The shelves should be smooth and sohd, 
without rungs or slots, and free of jagged edge^ and protruding screw:*. 
The bottom shelf should be no less than four inches above the floor m 
order to avoid problems from rising water and splashes from cleanmg. 
Shelves and their bracing should be checked annually for looseness. If the 
shelf is braced by diagonal guy wires, the wires can be tightened to 
correct looseness or sag. |See section 8.C.1 for a discussion of bracing 
shelves against earthquakes.] 

Dookends should abo be made of steel, with a baked enamel fim>h. 
They should be free of sharp edges and rust, and high enough to support 
over half the height of the book. A properly designed bookend should be 
thick enough to be easily seen un the shelf and constructed it won't 
"knife" a book when it ii> pu:»hed onto it. Wire bookends thai hang from 
the shelf above should be a voided, becau:»ebook^ tend to slip under them 
and slide into a leaning position. Bookends that are too shori and /or 
made of thin metal can be economically modified by gluing cardboard to 
the upright part of the bookend and covering the cardboard and the metal 
with buckram. [2J 

Similarly, map, blueprint, or poster cases should be constructed of 
steel with a baked enamel finish. Drawers should not be more than two 
inches high and should be fitted with hoods or dust covers to protect the 
contents from shppmg or being caught up under the drawer above. 
Drawers more than two inches high can hold too many items, causing 
overloading problems such as bunching, tearing, or wrapping during 
removal and replacement. 

S.B.l.a. Shelving, removal, and replacement 
of normal-sized books 

Books should be shelved upright, resting square on their bai>ei>. 
They should not be placed on their fore edge^, allowed to lean, or packed 
too tightly or too loosely. Most binding;* are weakest at the joint or hinge 
area. When a book is shelved fore edge down, gravity will eventually and 
inevitably pull the text block from the case at the hinge. Bookends should 
always be used for shelves that are not full. Do not stack volumes on top 
of each other or on top of other upright volumes. 

When removing a book from the shelf, gently push the books on 
cither side of it farther back on the shelf. If this is not possible, place an 
index finger firmly oh the top edge of the book (not on the headcap) and 
tilt the book out of the shelf. With the whole hand, grasp the desired 
volume by the sides at mid!»pine and remove it. Then readjust the book- 
end, if necessary, and :»lraighten the :»helf. Removing buokb in thi:» 
manner will save fragile headcap:» from becoming frayed and breaking. 
Use a step stool to reach high shelves. 

Before reshelvmg, dust books to remove damaging dirt and set 
aside volumes needing repair. Securely fasten all portfolios and boxes 
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protecting fragile materials. To replace a book on the shelf, loosen the 
bookcnd and move the books on the shelf to create a space for the 
volume. Reinsert the book into the space and readjust the bookend. As 
noted above, do not shelve the book fore edge down. If the book is too 
high for the shelf, it can be shelved spine down, and an acid-free slip 
with the call number can be placed in the center of the text block. This 
approach, however, can cause problems of its own, such as the slip 
being lost and the book jutting out into the aisle. Abetter solution is to 
adjust the shelf height or provide special shelving for oversized and 
folio volunics. 12] 



3.B.l.b. Shelving, removal, and replacement 
of oversized books 

"Oversized books . . . frequently have bindings that are weak in pro- 
portion to their size and weight land] . . . cannot be stored safely on ordinary 
vertical shelving." (lOj Broad, fixed shelves or roller shelves should be 
provided for oversized volumes. Sometimes double-width shelves can be 
used for this purpose. Ideally, folios should be stored flat* one to a shelf. If 
this is not possible, they should be stored flat with no more than three or four 
volumes on top of each other. There should be no protrusion of books into 
the aisle. Empty shelves should be interspersed throughout the stack area so 
volumes that are being removed to get access to another book can be 
transferred to them. If space does not permit the use of empty shelves, a table 
should be provided nearby upon which to place the volumes. Another 
possible solution for shelving oversized books is to designate special stack 
areas for vertical shelving where they can be shelved together. Volumes of 
like size can provide better support for each other, but over time, gravity will 
pull them away from their spines. 

Use both hands when removing an oversized volume from a shelf. If 
it is not the top volume on the shelf, and the books are stored flat, transfer 
the upper volumes to a free shelf or a nearby table or book truck. Do not 
pile them on top of each other. Do not pull the book out from between 
other volumes, because the chances of damage and falling arc great. If the 
transferred books are being placed on a book truck, make sure they are 
neatly stacked, do not hang over the edges, and are low enough on the 
truck to maintain its stability. After the desired book has been removed, 
transfer the upper volumes back to the shelf. 

Unbound materials, such as maps and broadsides, are often over- 
sized and stored in piles. The procedures described above should be used 
to remove a desired item horn the stack. Do not drag the wanted material 
out of the pile, as such handling increases the possibility of tearing. [2] 

To return an oversized book to a shelf, repeat the procedure above. 
If the volumes are stored flat and stacked on top of each other, move the 
volumes with both hands to a free shelf, book truck, or table. Replace the 
volume on the shelf with both hands and transfer the upper volumes back 
onto the shelf. 121 
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The success of library preservation programs at The University of Texas at 
Austin depends upon the cooperative efforts of the entire staff. Including 
everyone who processes library materials. This manual Is intended to pro- 
vide staff in the Bibliographic Control Division and other processing areas 
with a heightened awareness of library preservation needs and correct 
methods of handling the material they process and transport so that all un- 
necessary damage can be avoided. 

A. OPENING MATERIALS 

It is essential that care be taken in opening packages, car- 
tons, or materials tied together for transport, whether they 
come from outside the university (from jobbers or publishers) 
or are sent from within the university, 

!• Use of tools 

If an X-acto knife, scissors or other sharp utensil is 
used to open a sealed package, use it carefully to avoid 
gouging the materials Inside. 

2. Handling and Inspection 

Handle materials carefully while removing them from the 
package, examining them for damage or defects which may 
require returning a book and requesting replacement, or damaged 
sending the book to Book Repair. Some categories of booKs 
damaged books are easily identified. Books with loose 
hinges where the text blocic sags. wUh severe water dam- 
age, with damaged or loose spines or covers, and with 
loose pagps are some of these obvious categories. An 
example of a defective book is one which has been bound 
upside down. 

Do not attempt the repair of a book unless you have been 
trained by the Book Repair unit staff in making repairs. 
Otherwise refer damaged volumes to Book Repair. 

B. TRANSPORTING MATERIALS AMONG THE PROCESSING AREAS 

Handle and transport books carefully. Improper loading and re- 
moval of books from book trucks Is one of the most frequent 
causes of damage to library materials and potentially the most 
preventable If all personnel learn proper handling and trans- 
portation techniques. 
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1. Hand carrying 

When hand carrying books, carry moderate armloads. hand 

carrying 

2e Book trucks 

Place books on trucks in an upright position with no 
other materials stacked on top of them. If a shelf 
of a truck is only partially full, keep books ver- 
tical with a book end or with a group of books laid 
flat to support the others. Do not place them on 
their fore edges even for a short period of time - 
as for example when arranging them in call number 
order • since this can cause the body of a book to 
come loose from its covers. 

Large folio volumes should be placed flat on a shelf. 




Transporting unbound materials on book trucks re- 
quires special consideration. Unbound materials with unbound 
some rigidity can receive proper support through use material 
of Princeton-files or book ends. Unbound materials 
with little rigidity would easily fall over or down 
even if conveyed in such files or with book ends; 
they should be placed flat in small neatly stacked 
piles in order to prevent them from easily slipping 
off the truck. 



Definitions for terms bold-faced in the text can be found in the 
GLOSSARY at the end Of this manual. 
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Two other important points to rencmber when loading 
2 truck are not to overload it and to evenly distrib- 
ute the weight. Do not jam books too tilghtly on the 
shelf. Even, balanced distribution and normal-sized 
loads make the truck easier to manage and prevent it 
from tipping over. 




i — I 




i i 



Move book trucks carefully on and off elevators, 
around corners, and in narrow passages, paying spe- 
cial attention to any material which may be protrud- 
ing. Let your supervisor know if an elevator is not 
stopping evenly or if a truck seems wobbly or un- 
stable. 

Refer also to section C, SHELVING 



balancing 
weight on 
trucks 



maneuvering 
trucks 



3. Unloading book trucks 

Many of the above instructions should also be fol* 
lowed when unloading. Refer also to the next section 
on shelving. 
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C, SHELVING AND STORAGE OF MATERIAL 

As materials move through the processing units, they remain in a 
variety of shelving/storage environments, sometimes on a long-term 
basis. In order to avoid damage to the materials, It is essential 
that some basic storage techniques be adhered to. The same princi*- 

pies should be applied whether materials are stored on an incrtvi^u^J — . 

shelf beside the cataloger's desk or are shelved in Twelve-Month 
Hold in Automated Cataloging on a long-term basis. 

1. Position and placement of books 

Place a book on the shelf so that it stands vertically 
and upright and is gently supported by the books on proper 
either side, additional support being supplied by book position of 
ends. Books should not be Shelved too loosely. They boo>:s 
can be permanently bent or splayed if this is done. 




Jamming books too tightly on the shelf should be overcrowding 
avoided. Overcrowding can create problems in the easy 
removal of books from the shelf. Binding damage can 
also result. 

Library book ends should be free of sharp or rusty book ends 

edges. When possible, they should support over half 
of the height of the book and should have a wide pro- 
file. When shelving near a book end be careful not to 
eccidently "knife** the pages of the book with the edge 
of the book end. Report the need for more book ends or 
other book end problems to your supervisor. 
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Fore edge shelving Is unacceptable since it can cause 
the book block to loosen from Its case . If a volume 
is too tall to shelve vertically, it is preferable to 
shelve it on its spine rather than on its fore edge. 



When removing a book from the shelf never pull it by 
the top of the spine, since this might cause headcap 
damage. Rather the two adjacent volumes should be 
pushed back slightly in order to grasp the book firmly 
for removal . 



2. Oversized volumes 

It may not be possible to stand oversized volumes up- 
right or to provide separate oversized shelving areas 
in all processing areas. If this is the case, over- 
sized volumes should lie flat, no more than three deep 
on the shelf, on shelves deep enough to support them, 
or they should be shelved on their spines. Very large 
tomes, such as those found in art studies, should always 
be Shelved flat. 



Definitions for terms bold-faced in the text can be found in 
GLOSSARY at the end of this manual. 
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When removing an oversized book from the bottom of a 
stack, the books on top should be removed one at a 
time, and afterward put back in the same manner. 

3. Opening new books 

Careless opening of a new book, or a newly bound book, 
can crack its spine. Books bound in plastic are espe- 
cially prone to having tight spines. All staff who 
need to open a tightly bound book, and most especially 
staff engaged in cataloging, where the book must be 
opened for examination of content, should use the proper, 
technique to encourage the book to open easily. 



With the book on its spine on 
text block held upright, open 
the fingers gently along the 
back cc^er, followed by Doth 
pages. Then, altering front 
text block is completed, open 
applying tht same gentle pres 
holding firmly the remaining 
position. 



a flat surface, and the 
the front cover and run 
hinge. Do the same to the 
front and back end sheet 
and back until the entire 
small sections of pages, 
sure along the hinge while 
text block in an upright 



removing a 
vol ume 



method of 
opem nj 




D. HANDLING MATERIALS DURING PROCESSING 

All staff should be aware of books as physical objects and be 
concerned that no processing routine or practice interferes with 
the preservation of these items and accessibility to the informa- 
tion they contain. The more staff members know about proper care 
and handling of books, the less accidental damage occurs. 



Definitions for terms bold-faced in the text can be found in the 
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1. Inserts 



Various kinds of enclosures are inserted into books 
going through processing and often these enclosures 
collect into packets that become quite thick or bulky. 
Jamming packets of cards, order forms, invoices, flags, 
etc, inside the cover or text block of a book, tightly 
against the hinge, can strain or break a binding which 
has been custom made to fit the thickness of the book's 
text block.. 




bulky 
packets 



A thin packet may be placed In tne center of the text 
block, away from the inner Mrgin. Thick or bulky 
packets should be placed as appropriate between, on 
top of, or in envelopes alongside of the books to which 
they relate. 
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2. Detachable sheets in books being bound 

Books going through the binding process require 
attachments of order and binding forms as well as 
colored sorting codes in many cases* Such attach- 
ments and permanent markings should never be placed 
directly onto the pages of the book. Instead a 
separate acid-free sheet of paper, gumme d^ and per- 
forated along one long side, is inserted and attached 
in the front of each book to" hold such glued-in forms 
and sor.ing codes. This sheet is bound into the book. 

After processing is completed, these sheets are de- 
tached along the perforated line and discarded. Any 
forms from this sheet which must accompany books to 
their final destination outside processing areas are 
inserted into the center of the text block. 

3. Harking in books 

All markings directly applied to books should be either 
in pencil or printed on g ummed l abel s. If in pencil. 
Information is to be wrTften us'ing a "soft lead pencil, 
such as a No. 2, and then using only the minimun of 
pressure necessary for legibility. Placement of pencil 
marks and labels should be as unobtrusive as possible 
and should never obscure printed or visual information. 

Pens or other similar permanent writing tools are inap- 
propriate for marking processing instructions directly 
into books. 



detachable 
sheet to 
hold process - 
ing Tnstruc - 
tions 



pencils or 

labels 
not pens 



Library ownership and date received stamps should be 
applied with proper support given the spines and text 
blocks and placed so that printed and visual informa- 
tion is not obscured. Too much ink on a stamp can 
ruin a cover or page of a book. 



ownership 
stamps 
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4. Keeping books open during cataloging 

Although a properly bound book should open flat and 

remain open» many books won't cooperate and require keeping 

some effort to keep than open. During cataloging or books open 

other processing activities, a book snake, book stand 

or sheet of Plexiglass should be used when It is too 

awkward to use just hands. Never use a weighty object 

such as another book because of the damaging stress 

which the weight exerts on the spine of the open book. 




5. Office supplies 

Paper clips and rubber bands are common office supplies 
which damage books when Improperly used or left in 
place too long. 

Paper clips are very handy but pages of books often 
show signs of their use— crimped pages, tears » and paper clips 

rust marks. Most processing slips Inserted into the 
center of the text block will stay there during process- 
ing if the book is handled properly. Paper clips should 
be used as little as possible and must be carefully re- 
moved when their function Is complete. Paper clips 
Should not be left on volumes to be placed in Twelve^ 
Month Hold in Automated Cataloging or onto other long- 
term processing holds in the library. 

Rubber bands are another problem, as they can bend or 
rip pages and covers. A long-term effect, as the 

rubber band rots, is a sticky, damaging residue remain- rubber bands 

ing on the book. Rubber Dands should therefore not be — -~— 
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used to secure together unbound materials or books 
going onto Twelve-Month Hold in Automated Cataloging 
or onto other long-term processing holds in the li- 
brary. To secure together unbound or hold materials 
use cotton tape (preferred) or string tied with a 
library knot. See page 1.15 of this manual for in- 
structions on how to tie this knot. 

Do not use rubber bands to send any materials through 
t ampus mail. 

Staples mutilate pages of books and should therefore staples 
never be used. 



6. Uncut pages 

Occasionally books arrive in the library with pages 
that have not been cut. For those that need to be 
bound, the pages will be cut before binding. For method of 

already bound books, library staff, not users, should cutting 
cut the pages by holding the book partially open, pages 
and with either a metal letter opener or bone folder 
cutting the top and fore edges with very short strokes, 
taking care not to saw back and forth through foldings* 
Holding the text block flat with a free hand will help 
avoid uneven cutting of pages. If more than a few 
pages need cutting, refer the volume, after end proc- 
essing, to the Book Repair Unit. 



7. Photocopying 

Photocopying can easily damage books by putting undue 
pressure jn spines as they are bent back to lie flat 
on the giass screen. If the paper is brittle, this 
will criimble or break the paper at stress points. 

Many machines found in the libraries are not meant to 
copy facing pages in bound books. When necessary 
therefore, photocopying should be done carefully by careful 
inverting the book, gently placing it atop the glass positioning 
screen, covering the book with the machine flap, and 
copying. Apply no more than light pressure to the 
spine. Accept a less than perfect ropy if the alter- 
native would mean pressing books flat. 
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PRESERVATION GUIDELINES FOR CIRCUUTION 
AND STACK MAINTENANCE PERSONNEL 



This manual Is Intended to help circulation and stack maintenance staff 
protect the library materials they handle* The basic preservation rules 
contained here. If followed, will not only keep vulnerable materials avail 
able for current use, but also preserve then for use In the future. 



A. THE CIRCUUTION AREA 

1. Book drops 

While book drops provide service when the library 
Is closed or during peak use times, they are major 
sources of damage to books. Circulation staff can 
attempt to minimize this damage by emptying the 
bins or rooms as often as possible. If a bin is 
employed. It Should be carefully positioned bellow 
the book drop In order to avoid damage to books* 

Care should be given to the proper removal of books 
from bins. Gently lift a few volumes at a time, 
providing adequate support underneath. Do not 
lift by headcaps or boards or toss them in pll^s 
either in the bin or on a book. truck. 

2. Charge/D1 scharge 

When cnarging or discharging a book, check to in- 
sure that the date. due slip is on the text side 
(right) of the frort end sheet* If the date due 
slip has been placed on the Inside front board 
of the book, relocate it if possible to the cor- 
rect position. 




Definitions for terms bold-faced in the text can be found in the 
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If that 1s not possible, hold the book on ^ts spine 
ilth the text block vertical and front board flat on 
the desk when stamping. 




In the case of itens in laced-on or glued-on P«Pjlet 
bindings, the date due slip may be placed on the in- 
side back cover. 

If the f'ont end sheet contains decoration, "aps. Jl- 
lur-ration or special bootplates. the o«te flue M .p 
s!!;;?; ie Ju? oS'the f-irst blank sheet after the front 
end sheet, on the text side. 

When sensitizing or desensitizing books, handle each 
individually and carefully to avoid the wear and tear 
resulting frca rougn quick handling. 

Remove papers and bookmarks inadvertently left in books. 
Placement of security strips 

Generally, security strips should be P^.""'' J" 
of the book spine, with care taken to insure that they are 




inserting 
strips 



not janmed between the sewing and the super. If the book 
has a tight back, is paperbound, or is in a pamphlet binder. 
' IwS-wa? adhesiCe strip should be used. If the vo ume has 
meltu\ Jalue as an artifact, the appropriate bibliogra- 
pher should be consulted before a strip is inserted. 
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If It Is ntcessary to use two-way strips, insert them 
between pages (preferably blank pages) as close to the 
Inner Mrgin as possible to avoid loss of text. Two-way 
adhesive strips nust never be inserted between pages 
where either the text or an illustration is printed 
across the margin* 

4. Problem books 

Some categories of probl«B books are easily identified 
and should be put aside for review by bibliographers or 
supervisors. Damaged books, such as those with loose 
hinges where the text block sags, with severe water dam- 
age. with d«aged or loose spines or covers, and with 
loose pages are some of these obvious categories. 

Refer collections of loose plates^ inadequately secured, 
to a bibliographer or supervisor who will decide wnat to 
do with th«B« 

Potentially rare or valuable books, especially those in 
a state of disrepair, should also be referred to a bib- 
liographer or supervisor. 



strips 
between 
pages 



damaged 
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materials 
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B. TRANSPORTATION OF BOO>CS 

Handle and transport books carefully. Improper loading and re- 
moval of books from book trucks is one of the most frequent causes 
of damage to library materials and potentially the most preventable 
if stack personnel learn proper handling and transportation tech- 
niques. 

1. Hand carrying 

When hand carrying books, carry moderate, manageable 
armloads. 

2. Book trucks 

Place books on trucks in an upright position with no 
other materials stacked on top of them. If a shelf of 
a truck Is only partially full, keep books vertical 
with a book end or with a group of books laid flat to 
support the others. Do not place them on their fore 
edges even for a short period of time, as for example 
when arranging them in call number order, since this 



hand 
carrying 
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truck 
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NOT 




can cause the bocy of a book to come loose frorri Its 
covers. 

Large folic volumes should be placed flat on a sh-ilf. 

Two other impo'^ant points to refliember when loading 
a truck are not to overload It and to evenly dis- 
tribute the weight. Do not jam books too tightly 
on the shelf. Even, balanced distribution and nor- 
mal-sized loads make the truck easier to manage and 
prevent it from tipping over. 



balancing 
weiQht on 
trucKs 




war 
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Move book trucks carefully on and off elevators, 

around comers, and in narrow passages, paying maneuvenng 
special attention to any material which nay be trucks 
portruding. Let your supervisor know If an ele- 
vator is not stopping evenly or if a truck seens 
wobbly or unstable. 

Refer also to section C, SHELVING. 
3. Unloading book trucks 

Many of the above instructions should also be fol- 
lowed when unloading. Refer also to the next 
section on shelving. 



C. SHELVING 

It is essential that staff be well infonned about proper book han- 
dling anc* DlfCBue'^t. In addition to contrihuting to the conserva- 
non of library natcnals, well-ordered stacks and proper handling 
techniques serve as a positive example for library users and fons 
the tcsis for the education of users on the presepvatlon of mate- 
rials. 



1. Position and placement of books 

Place a book on the shelf so that it stands verti-^ 
cally and upright and is gently supported by tne 
books on either side, additional support being 
supplied by book ends. Books should not be shelved 
too loosely. They can be permanently bent or 
splayed if this is done. 



proper 
position of 
oookis 




Jamming books too tightly on the shelf should be 
avoided. Overcrowding can create problems in the 
easy removal of books from the shelf. Binding damage 
can also result. 



overcrowding 
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Library book ends should be free of sharp or rusty 
edges. When possible, they should support over half 
of the height of the book and should have a wide 
profile. When shelving near a book end be careful 
not to accidently "knife" the pages of the book with 




the edge of the book end. Report book end problems to 
your supervisor. 

Fore edg« shelving is unacceptable since it can cause 
the book block to loosen from its cmsc. It a volume is 
too tall to shelve vertically, -t. is preferable to 
shelve it on its spine rather than on its fore edge. 




If separate shelving for oversized materials exists, 
consider having the volume recataloged for the over- 
sized area. 

When renoving a book from the shelf, never pull it by 
the top of the spine* since this might cause headcap 
damage. Rather, the two adjacent volumes should be 
pushed back slightly in order to grasp the book firmly 

for removal. 

NOT 
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Whenever possible, avoid shelving boolcs on the top 
shelf. If library space constraints require that 
the top shelves be used, always use a kick stool 
In order to avoid damage in the placeaient and re- 
moval of books. 

Ideally, each shelf should remain at no more than 
75% of capacity In order to provide for collection 
growth and to avoid the book damage often resulting 
from overcrowding. Routinely alert your supervisor 
to overcrowding In the stacks In order that plans 
for necessary shifting can be made. 

2. Oversized volumes 

It may not be possible to stand oversized volumes 
upright or to provide separate oversized shelving 
areas In all libraries. IT this Is the ca^e, over- 
sized volumes should lie flat, no more than three 
deep on the shelf, on shelves deep enough to sup- 
port them, or they should be shelved on their 
spines. Very large tomes, such as those found in 
art studies, should always be shelved flat. 

When removing an oversized book from the bottom of 
a stack, the books on top should be removed one at 
a time, and afterward put back in the same manner. 



use of too 
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D. CARE AND MAINTENANCE IN THE STACKS 

This section is directed at unit supervisors as well as stack 
maintenance staff. The supervisor needs to arrange for nec- 
» essary supplies, services or use of equipment and consult with 
bibliographers when appropriate. Keeping the stack areas clean 
and functional often involves the collaborative efforts of staff 
from many areas of the library as well as custodial and mainte- 
nance staff. 



1. Vacuuming and dusting 

Dirt and dust are very damaging to library books. 
They can aorade volumes, therefore causing mechan- 
ical as well as chemical deterioration. If pos- 
sible, the stacks unit should borrow a vacuum 
cleaner with a hand-held cleaning head for peri- 
odic vacuuming projects. 



vacuumi ng 
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When a vacuum cleaner is not available, books can 
be cleaned quickly and easily with a One-Wipe brand 
dustcloth, which 1s chemically treated to pick up 
dirt. Feather dusters in most cases only stir up . 
the dust, without removing 1t^ Care should be 
taken not to rub the dirt on the book's edge Into 
the text block. Use a light stroke which runs par- 
allel to the edge. 

The frequency of vacuuming and dusting will be de- 
pendent upon the size of the collection and the size 
of the staff able to do the work. 

2. Regulating environment 

Be alert for environmental factors which might be 
harmful to books. Leaky pipes, water stained ceil- 
ing tiles, excessive room heat, and unshaded win- 
dows that result in direct sunlight on the books 
should be brought to the attention of the stacks 
supervisor* 

Roaches, silverfish, and other insects can be s 
problen» fh libraries. If insect damage becomes 
apparent, the supervisor should arrange through 
Facilities and Support Services for an exterminator 
to come. Alert your supervisor when insects are ob- 
served in book areas. 

3. Maintaining equipment 

Shelves and their bracing should occasionally, at 
least annually, be checked for looseness. Some 
shelving arrangements are kept at tension by diag- 
onal guys which have a tendency to loosen over 
time, causing shelves to sag or lean, 

4. Problem books 

Some categories of problem books are easily iden- 
tified and should be put aside for review by bib- 
liographers or supervisors. Damaged books such 
as those with loose hinges where the text block 
sags, with severe water damage, with damaged or 
loose spines or covers, and with loose pages are 
!>ome of these obvious categories. Consult your 
supervisor on how to handle damaged volumes you 
find in the stacks. 
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Refer collections of loose plates. Inadequately 
secured, to a bibliographer or supervisor who will 
decide what to do with them. 

Potentially rare or valuable books, especially 
those in a state of disrepair, should also be 
referred to a bibliographer or supervisor. 



loose 
materials 
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E. REPAIR 



The General Libraries Book Repair unit Is responslLlt tor 
mai:ing major repairs to Horary materials. Many units, how- 
2vor. hava one or mo-e staf^ memoe-s who ran do the follow- 
ing minor repairs: 

0 Page mends using heat^set tissue 

0 Some tip ins (If only a page or small group of 
pages is loose and the spine Is still intact) 

0 Minor repairs to the covers, such as strengthen- 
ing a frayed or torn edge or corner. (Book tape 
Is used for this purpose.) 

Only individuals fi rst trained in the Book Repel r Unit 
should be making these repairs. All other repairs 
Should be referred to central Book Repair. 
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GLOSSARY 



Board - The hard part of the book cover. The book has a front and back 
board. (See Illustration, page 3.1Z.} 

Book block see Text block 

Case - The cover of a case-bound book, A book 1s case-bound when the 

cover Is made separately from the text bloct, and later attached to 
It by means of end sheet and super. 

Cover - see Case 

Endpaper - see End sheet 

End sheet - A sheet of durable paper, half of which is glued to the Inside 

cf the covar, and the other half of which is free, making a page. 
The end sheet Is the first thing one sees when one opens the 
cover. To it are usually affixed the coding and date due slip. 
(See illustration, page 3.12.) Also called endpaper. 

Folio - The largest size of book, with a height of over 18 inches. 

Fore edge * The edge of the book opposite the spine. (See illustration, 
page 3.12.) 

Headcap - The top of the spine. (See illustration, page 3.12.) 
Hinge * The juncture of the spine and boards of a case-bound book. 

a. Torn hinge * The book cloth has torn along the juncture. 

b. Loose hinge - The book cloth has come unglued from the super, 

or the end sheet and super have come unglued from 
the board. 

c. Broken hinge - The board has entirely separated from the text 

bloct. 

Hollow - The space between the spine and the super. When one opens a book 
at the middle, the spine will stand away from the inwardly flexing 
text block. The space created is called the hollow, and security 
strips go there. (See also tight back.) 

Inner margin - The margin of a printed page which is nearest to the fold of 
the section. Also called the gutter margin. 

Plate - An illustration. A piece of paper with a picture on it. 
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Seiring The thread that holds groups of folded sheets together to make a 
book. 

Spine - The edge of the book that faces outward when the book sits on the 

shelf. The backbone of the book. (See illustration, page 3.I2.} 

Super - Unbleached cotton mesh, or muslin cloth, glued over the seiring of a 
book, and covering part of the tnd sheet near the spine. (See Illus- 
tration, page 3.12.) 

Text block The part of the book formed by its pages. The text block is 

attached to the cr»ve«- by neans of the end sheet and suoer*, fSee 
illustration, page 2.1?..) 

Tight back A bouk withou"* « hollow whose spine is glued directlv to its 

seiring, so that the entire spine flexes Inward when the book is 
opened. Security strips for books with tight backs must be of 
the two~way adhesive variety and must be placed between two 
pages of the volume. 

Tip in * A page or pages inserted or reinserted into the text block by being 
glued to the inner Hrgin. 
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PARTS OF A BOOK 

TECT BLOCK 



Page 3.12 
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INTRODUCTION 



Paper is ptniculariy vulnermble to mithandling, and to danuige by covtraameotal agents like temperature, 
humidity, and lighL Id many coUactioos the problem of detcrioratiaQ has been solved almost entirely by 
conservation treatment on an item^^yttem basis— in part because the need to stahiiiie important artifacu or to restore 
a specific objtct for exhibit was a clearly defined priority. 

In the past ten years libraries, archives, and other instimtiont have become convinced that comprehensive 
)oag*range planning offers the best protectioo for mafcrialt in their care, and that a systematic pUn msTimiT^t the 
use of limited Amds for preservation. This guide has been produced to help librarians and an:hivists with limited 
preservation experience design a program to ensure that collections o^ enduring value sur/ive as long as possible 
iQ usable condition. 

NEDCC believes the most effective preservation efforts focus on ways to prevent ongoing deterioration (such 
as light damage or acid forxnation) in books and paper. This is analogous to the suategy of fretzing wee books and 
paper as ^oon as possible /^r a Ubrary disaster-it prevenu additional damage to a large quantity of affected 
material, and it buys time w make reasoned decisions about iiuiividual objects. 

Our expanding preservation knowledge is reflected in the ^wth of new technologies and the swelling 
preservation lilerar*irr. Infoma;;or« ma}* be overtaken by events before it is published: that csutioc ^plies here, 
as etsewbere. Important Developments ar? occurring in maS5. deacidificatiuo. in the use of alkaline paper, mid in 
noQ*traditional information media. These sirategies are omitted from this fuide for several reasons. 

All current mass deacidificaiion technologies present serious drawbacks in engineering, efficiency, safety, or 
environmental impact. The future is promising, but research is still underway. In addition, while the neutralization 
of acids and the deposit of an alkaline reservoir will virtoally halt acid decay in appropriately stored books and 
paper, they will jvQi make brittle paper white and supple again. Mass deacidification is a protective treatment for 
new books and paper rather than a restorative for past damage. 

There is great merit in the push to use alkaline paper for written and printed materials that may come to have 
enduring value. A number of legislative initiatives seek to preserve future government records by this strategy. 
Unfortimaiely the need to preserve some books and records may be at odds with eovtroimienta] maiugement 
concerns: much of our country's timsh is paper-based, and must decay readily. No reliable rsttmafrs of the amount 
of paper required for skort-u:rm applications vs. enduring records seem to be available. librarians, archivists, and 
histonans contmue to debate guidelines for predictmg the long-term importance of various sources of information. 

Computerized media are becoming steadily more sophisticated « and may eventually reproduce historical as well 
as contemporary information. Technologies such as optical disk mz:.'S machine-readable formats are tremendously 
efficient access tools, but their durability ts still unknown. 

Research shows that even badly deteriorated material can be protected from further decay if it is stored in 
appropnate enclosures in a suiuble environmerit. The be^ way to preserve Ubrary and historical collections is to 
control light, temperature, relative humidity, and air quality; to provide routine housekeeping; and to use good 
storage and handlmg techniques. Protection from fire, water, and theft is also important at this level. 

A second proven broad-based strategy for preservation is reformatting (e.g. microfilming or photocopying) 
fngile. damaged, valuable, or much-used items. Frequently this occurs in cooperative cfforu which expand the 
availability of information resources. Microfilm is a good solution for many kinds of records; photocopying onto 
permanent ditrable paper is usefiil for others, including many newsclippings and photographs. Library binding can 
be considered for sc '.e nuterials. 
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Tbc third approach to pmervatioa is the cooservatioa of isdividua! objectt like miouschpu, jounuis* maps, 
aad dnwings. Since tfcftmem is the most time^oosumifig and expensive strategy on a 'per object* basts, most 
libfihes cbooae lo traat unique or vaiuabie aitifacts. 



A food libfify preservation program uses ail three mrlhodt Improvements in the environment benefit every ■ 

item in a coUertion, so we tend to fmphifiTr thcK. In making rtrntinoi about what to do firU, I believe the most m- 
importanl questions are these: (I) what voll have the greatest impaa on the largest number of objecu; (2) what is 

really possible in your institution; (3) wfaai action will have the greatest visibility (and the greatest effect on future m 

funding or public interest); and (4) does this decision have any pmrntial for damaging any objecu in the collection? I 

This particular guide was written with Ubrmries and archives in mind, but paper is ubiquitous in historical 
w&ile ct ion s , including, as :x does, everything from manuschpu to wallpaper, fans to artworks (two- W 
three-dimeasional}. Many collections **rLM^\n photographs, parchment and vellum, and other cultural artifacts thai B 
are not conventionally paper-based. All are vulnerable to adverse scormge and exhibit conditions and poor handling, 
and we believe that the principles outlined h^xt can be transferred to a number of contexts. a|| 

The manual contains material originally published elsewhere; this is reprinted with permission, and sources ^ E 
are identified. These resource materials are essential. They are in c l u d e d to give preservation planners a sample 

of the available information and a starting point. The manual is not an end in itself— it is important to read further W 

in the areas of preservation thai inthgue you or are critical for your instinition. 9 

purveys: Whv. What, and How'> ^ 

Os^ of th^ first stsps ui creating s. 'yuemarx presrrvasior. program is to assess conditions coUacticns, and 
policies. How does a library make such an cvaiuauon? 

General sutyeys ideaiify preservation goals and priorities. A thorough survey examines building conditions, B 
policies, collections, and storage and handling procedures. Each building should be inspected from roof to 

basement, outside to inside, and room by room. Ideally, knowledgeable staff members in each department should ^ 

be interviewed. At the end of the survey, a surveyor should be able to: B 

1. Identify potential hazards to the collection; 

2. Prioritize areas of the collections for preservation action, distinguishing between artifacts and iofonnational 
or hmited-lifespan materials; 

3. Identify preservation actions required to keep collections in the best condition possible for the longest time m 
possible (examples include extending secuhty, improving housekeeping, installing climaxe<ontrol equipment, 

replacing poor enclosures, conservation treatment); 

4. Pnontize the needs of the coUcctioiu and identify steps necessary to achieve the required preservation S 
actions. 



Where to Find Heio 



Consvlution : While the pool of expencnced surveyors is still small, a number of programs provide 
professional assistance, many of them under generous fundmg from the Nauooal Endowment for the Humanities. 
Advice and help are available from: 



LThe Northeast Docutnent C<ms«*.rvatton Center, 100 Brickstone Square, Andover, MA 01810-1428 
(508-4704010) 
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2. The AmericiQ Institute for Cooseivatioa, 3S4S WilUamsburs Lane, Wtshingtoo. D.C. 20008 
(202-364-1036) 



3* Affichaa Assodatioa for State and Local History. Suite 102, 72 Second Avemie North, Nashville. TN 
37201 (615-2S5-2971) 

4. Ax&erican Libnry Associatioa. SO £. Huroo Strvet, Chicago. IL 60611 (312-944^780) 

5. Aisencan Associatioo of Museums. 1225 Eye Street. N.W*. WasLingtoa. D*C. 20005 (202-289-1818) 

6. Society of Amehcao Archivists, Suite 504, 600 S* Federal Street, Chicago, IL 60605 (312-922-0140) 

7. State libruies, state historical societies, major museums, regional conservation centers, and professional 

conservaton 

While a consulunt can provide an objective viewpoint, and is often seen by libnry administration as having 
special credibility, a sufT member brings important knowledge of the institution's values, condiuoos, and funcuons 
to the survey process. As long as the surveyor can suspend assumptions about an institution's capabilities, and can 
look 9pei^•mindedly at issues that may have been ignored for years, an in^house survey can be very effective. Such 
a survey will usually be part-time, so it may take longer, but it can pay great attention to detail and involve the 
whole staff actively. 

Litentture : Several bibliographies are included in the resource materiais. In addition, two recent annotated 
Dtbliograptues provide an overview of the available pi Inted information. Tocsc arc "A Twc-Vca* Fej^pcciivt: ou 
Library Preservation: An Annotated Bibliography' [Lisa Fox, Library Resources and Technical Scfvices 30 
{3):290-3lg (JuJy/Sept 1986)] and 'Library Preservation in 1986: An Annotated Bibliography' {Carta Montori, 
Lihrarv Resources and Technical Servicfti; 31 (^):365-3&5 (Oct/Dec 1987)1. The American Library Association, 
the Society of American Archivists, and the Association of Research Libraries Office of Management Studies also 
publish useful information on preservation issues. 

Audiovisual Resources : The body of slide tapes, films, and videoupes on preservation subjects is growing 
steadily. The only lending program currently equipped to handle national requests is in the Office of Museum 
Programs, Arts and Industries Building. Room 2235, Smithsonian Instimtion, Washington, D.C 20560. Contact 
that office for a list of available material. The lending program of the Ubruy of Congress has been discontinued 
due to budget cutbacks and staff shoruges. For further information contact the Preservation Program Office. 
Library of Congress, Washingu>n^ D*C. 20540. 

( ;9nservation Administration News expects to publish a guide to available audiovisual resources of interest to 
preservation planners. This is in preparation under the guidance of Susan Swartiburg. preservation librarian for 
the libraries of Rutgers University. Please contact Robert H. Patterson, Editor. CAN . McFarlin Library. University 
of Tulsa, 600 S. College Avenue. Tulsa, OK 74104 for additional information. 

What Comes Next? 

This guioe provides an outline of the information gathered in a professional survey, along with basic knowledge 
needed to interpret observations and find solutions. It draws on a number of sources, including the 1982 edition 
of the Conservation Survey Manual : the survey protocol designed by George Ctmha, Director Emeritus of the 
Northeast Document Conservation Center (NEDCC); writings on the subject of library bindmg by Jan 
Merrill*01dham; and the experience of the NEDCC and Southeastern Library Network (SOLINET) survey programs 
under Millie O'Coiuell, Karen Motylewski. and Lisa Fox. 

The following questions, the accompanying backgroimd information, and many of the articles included in the 
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tWMiice sedioo fonn the faftsiii of NEDCC survey repom. This is aot in exbsusdve guide, but s review of the 
ffw^ agoigcaai fsrtorf tffectins the conditico of coUecfiions with caduhag resetich, culcunl, or historic value. 
A thorough t-^'T'"*^'*^ of theee coacenu ^yiU usually Uad to other useful observatioas. Much of the survey 
pioceis is conuBoa scase, aadsgood building evaluaiioa dnws oa experxeace that most home-owncn have. 

It is ifflponaat is cow:pktic the survey pnxni by writiaj s fonosl report outliaiag observatioas, 
TOotomcadsiioas. sad possible solutioas. This report wiU help orgaaixc your undeistaadiog of sn instituiioa's 
prcseivatioo needs, sad will help prioritize aocesstry sctioas. It will provide guidaacc for preservaiioa pUaxuag 
ia the locg tersi, sad may serve as the bssis for spplicstioas for fuads to implrment ioproveaieats or to treat objects 
in the Gollactioos. 

In developing a pieseivation plan, rwacmbcr to set short-, medium-, snd long-term goals. Some actions can 
be implemcated immediately, while others may require diplomacy, education, and funding. If setting priorities 
proves difficult, contact a colleague who has impiemeated a prc«ervalion program, or contact one of the agencies 
listed for assisumce. Sometimes it simply helps to talk about your concerns. 

If preservation problems seem over^vheiming, choose one concrete starting point. Possibilities include: 

1. providing shades or other light protections; 

2. raoviag collections at least 4* from the floor m all areas: 

3. clearing s:ackr and other storage areas; 

4. wnting an emergency-preparedness plaa and stocking basin supplies for quick respotise; 
01 5. photocopying a much-used photograph collectiun and sicevmg and boxing original pnnts. 

Every improvement will contribute to the survival of collections. 
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SURVEYING YOUR OWIV INSTITUTION: WHAT DO YOU NEED TO KNOW? 



L THE BUILDING 

The bttUdinsis the outennost shell procectinf coHectioct: it is the fim defease against the impact of weather, 
pollutants^ and water. Maintaaance of futten, drains^ building £ibhc, and foundations is an investment in 
controlling interior conditions as well as preserving the building itself. This guide will not try to provide a detailed 
understanding of construction practices^ archiiectuial structures, climate-control equipment, and enviroiunental 
phgnomfflt The prospective surveyor who feels the need for a good introduction to these subjects is referred to 
basic guides for the home-owner (e.g., the time-Life series or America's Handyman Bock , New York: Charles 
Scribner), and to Gany Thomson's The Museum Environment (2nd edition, Boston: Butterworths, 1986). 

Form A (see resource materials) can be used to wimmirire observ«tions about the building in general. 

A. Characteristics of the Building 

1. What are the predominant materials used in the coiutructiOQ of the building (e.g. wood frame, 
masonry, steel and poured concrete)? 

2. How old is the building? Have additions or rcoovatiors been tnade? When? Has the building 
been well maintamed? 

a. Are exterior surfaces and fmishes intact (e.g. are shingles intact and in place, is paint 
blistered, has mortar detcnormted, are there accretions on masonry that pomt to water or 
condensation problems)? 

b. Are walb in the ongmai plane? Are there any signiftcart cracks or gaps in extenor walls 
or joints? 

c* Is here evidence of leaks around windows or on interior walls? Are caulking and other seals 
intact? 

d. Is the building artificially at any point? Whers* and with what? 

3. What is the coiuiition of the roof and drains? 

a« Is the roof flat or pitched? 

b. What is the rtx>f covering? Are there any signs of damage (e.g. cracking, buckling, 
deteriorated flashings)? How old is the roof? (Most modem roofing materials have an 
anticipated life-span of no more than 20 years.) 

c. Is the roof inspected and repaired regularly? How often, and what is done? 

d. How does the roof drain? Are gutters and drains well attached, in good condition, and 
functioning? Are they cleaned rouimely? Do drains channel water away from the building? 

e. Does waier accumulate oo the roof or at the foundation? 
r Are there skylights? Are seals or caulking deteriorated? 

g. Is there a history of leaks, or are there evidences of leaks inside the building? Where, and 
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what? 



4. Whftt is tbe sttucfiut aad of the fouodaiion? 

a. Are ibm cracks or other sifns of deterioiauon? 

b. How is the fouodatioa scaled? What draiaage is provided at the footings of the building? 
Axe these effective? 

5. rtTTi^'**"" of attic, basemeat, and storerooms: 

a. Which of ih rrr does the building have? Are collections stored in any of these spaces? 

b. What cociditioo are they in? Are they clean, or cluttered and dirty? 

c. Is the cellar wet or dry? Are the bascmmt andior attic equipped with any climate-control 
equipment? Fire deiectiop and security equipment? 

d. Is there any history or evidence of rodents, insects, mold? 



n. THE BUILDING ENVIRONMENT 

One of tae two hios: important factors in the preservuion of hooka, paper, anu photographs \s> their storage 
eflvironaw&L Toere is still coatroveisy over ideal conduiont. but thens is agreement that high temperature and 
relauve humidity are destructive, and that stable condtiioos are extresieiy impurtaat. 

A formaJ monitoring program should record cemperarure and lelative humidity m any insiitutioo witn 
colicciions of long-Hens value. We now recotnmend ; mininwrr that institutions choose a lempciature beiow 
70'F and a relative humidity between 35-50%, to be mamuuned ±3*F and +.5 % RH 24 hours a day and 365 days 
a year. Cooler temperatures are desirable, and climate-control equipment should not be lowered or turned off when 
buildings are unoccupied. 'Monitoring Temperature and Relative Humidity: Creating a Climate for Preservation* 
(see resource materials) provides additional infomution about taoutoiing and climate r rrnmrnrnriaf i nns . 

If costs are a concern, winter heat should be maintained at the lowest level the suff will tolerate. If the 
umperature of storage areas is significantly lower than use areas, provisions must be made to allow time for gradual 
equilibration for materials brought out of storage. This will protect them from shock, condensation, and potential 
water damage. 

It is important to evaluate the building'scapacity to tolerau major changes in temperature or relative humidity. 
In some cases, changinc the tnurior climate can pose a threat to the fabric of the building. Properly installed 
msulation or vapor bamen can nuugate such problems, but soraeumes it will be necessaiy to consid e r relocatmg 
coUecuons to another building. 

Good air circulation is important for even climate distribution, the removal of pollutants, and mold control. 
An effecuve filtering system is imporunt. Paniculate materui can dirty and abrade paper, and common gaseous 
poUutanu combine with atmospheric moisture to create acids that attack paper. Wooden storage himiture, many 
contemporary construction materials, and sotne pamt films produce poUuunu (such as formaldehyde) that are 
destrucuve to paper and photographs. 

A qualified coosulunt can be extremely helpful in analyzwg building needs and climate<ontrol systems. 
Choose an engineer with expenetice m evaluating systems for historic str\ictures sq^ collections-holding instttutioc;^, 
and ask for reference clients with needs similar to yours. Then make sure those references were satisfied with the 
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icrvice they (Ot 

AU Usbt is « «)u«c of energy for destructive processes in paper. We capbzsiit protection from tbe ultrsviolet 
coinpocent in lutunl .ad fluorescent lijht toc«ise it h.s t faif b wtivtion energy ««1 c« c«« rapid d«n.ge. 

A. TemoCTSture ynd Relative Humidity 

1. Are there provisions to mmuin constant leinpeimture and humidity throughout the mreas wbcit 
coUectioos are housed. 24 houn a day. 365 days a ye«? 

2. Is there a program and procedure for monitoring this environment on > reguUr basis? What 
equipment is in use? Is the equipment regularly calibi»ted? 

3 What machinery is used to control temper«ure wd relative humidity? If the building is air 
conditioned, does machinery include humidifiers and dehumidifiers? Do they work? 

4. If climate control nachinery is in use. what is the twget lempenturt and relitive humidity? 
What are the normal levels? 

5 If there is no provision for year-round, dependable close control of temperature uul humidity. 
wh*t are the prev«ling coodiuons in the nunmer? In the winter? Dunng trMsiUon penods m 
spnog anu fall: 

1. Is there . mechanism for air circulation throughout the buildmg? Are vents blocked by turaiwre 
or collections? Does air circulation seem to function effecuvely? 

2 Does the location of the intake for building air replacement force it to take m avoidable 
poUutants (vehicle exhausts, building exbausu. Ubotatory chenucaU)? 

3. Is the air circulation system equipped with filters? To what level of protection? Do they filter 
particulate material, or particulates and gases? 

4. Are all filters changed regularly? How often? By whom? 

5. Is there dust b the coUections areas? An evenly distributed coating of dust suggests inadequate 
filtration. 

6 Have partitions or storage furniture been constructed of materials such as parude-board or 
Plywood? Are large amountt of the material present? What codings have been used on these 
materials? Have these materials been tested for formaldehyde or other eaassicns? 

c. iagbi 

1. What are the sources of natural li^ht in collections areas? 

2 How is sunlight entering the building conirolled to minimize intensity and remove ulltaviolel 
radiation? Are shades, cunams. or blmds shut when sunlight is direct? At closmg? 

3. What type of aitificial lights are used? 
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a. How bright is the light? 200 lux is coasidered opumum for UghiHoiciam ouieriais; SO lia 
is recomsMuuied for light-'scasiuve maimais, i&riuding maoy piper sniiictt. 



b. If fluofcsccnl lights are used, ire they shielded to filter ulttmviolet radiation? Do their 
ballasts constitute a firt-hazvil? 

c Are lighu Uirued off when coUectioo storage aitas are unoccupied? 

D. Pests 

L Is there any history of insects, rodeau, or other pesu ia the building? What? Is the infesuuon 
under control? 

2. Is food and drink prohibited in collections areas? 

3. If food is ri>n rvfTT*^ in the building (by staff in offices or a staff room, or during special events), 
is a dosed TOnwiP^r provided for garbage, and are staff instr4Ct«d to use it? 

4. Is garbage removed from the building daily? Immediately following pa^es that include food? 

5. is rxte^^iixt£Uon done routtn'-ly? W>ut is uied^ Is it eflfective'' Is it necessary? Is the 
inftfnri^n knowledgeable about integrated pest management strategies? 

LI. PKOTECnoN 07 CCLJLECTIOKS FRCM SUDDEN LCZS 

Paper-based collections are highly susceptible to damage from water and conromitaa! mold. Collecuons should 
never be stored near or beneath water sources like radiators, bathrooms, and kitchens. All materials must be raised 
at least 4* from the floor on shelves or pallets to avoid damage m a flood. Basements often pose a significant water 
threat. 

Pmetvation efTorU are moot if collections are lost to theft, fire, or other vandalism. Since an rs tirMCfi d 70% 
of library fixes are arson-related, dependable 24-hour secunty is essential. An aiimmatir fire detection system with 
a 24-hour monitoring system is also critical for collecuons of enduring value. 

Good control of access protects patroas. suff, and collections. No repository should use a master key system. 
Keys should be limited to suff with a demonstrated need U> have them, and a formal key-control system should be 
in operation. Good supervision is essential to protecting colldctions from theft and damage. 

A. Water 

1. Where are bathrooms, sinks, kitchens, and other plumbing, and where are collections in relation 
to them? 

2. What climate-control equiproent is in use? Air conditiooen, humidity controls, and some 
beaimg systems ara all sources of water. Where are these, and where are their pipes in relation 
to collections? 

3. How old is climate-control equipment? Is it well maintained? Are pipes inspected for signs of 
corrosion, failed seals, or other damage? Is there any history of plumbing or oiher leaks? 

4. If collections must be uorcd where they are vulnerable lo water damage, is there a 24-hour 
water alarm system in place? 

8 
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5. 



Are all coUectioas at least 4* above floor level in aU anas? 



B. Security 



1. 
2. 
3. 
4. 

5. 

6. 

7. 



What V'"H of intnuier alarms are installed? Axe these connectfid to a 24*faour moiutoi? 
How are access to the building and colleetiocu coc tf oUe d ? 
How are use and disthbutioo of keys controlled? 

Where are collections of enduring value to the institution located? Who h^ a key to this area? 
Who can access this area during working hours? 

Aie researchers asked for positive identification? Are written records of visitors and use of 

Are materials of special value counted out for researchers, returned, and c h eck ed by suff before 
additional materials are issuer!? 

Are all researchen in vieu of a suff member at all times? Are ubles and desks positioned to 
provide optimum supervision by suff? Are researchen ever left unsupervised when they arc 
using valuable marenals? 

Kar a steff ncaibcr been assigned responsibihly for security inan»f?cnicn'> 

If there is a bookdrop, how is it secured against vandalism or arson? Does it open into the 
builaing? Could it be eliminated? 



What type of fire detection devices are installed? Are they connected to a 24*hour monitor? 
Are they regularly "«^«">«i^*^ and tested? What would the speed of response to an alarm be? 

Has the suff or a fire-safety professional evaluated wiring, storage practices, and other factors 
in the building for fire safety according to guidelines esublished by the National Fire Protection 
Agency (see NFPA Publications No. 910 and 911* Batterymarch Park* Quincy, MA 02269)? 

h automatic iire suppression insulled? What is the equipment (e.g., halon, sprinklers, other)? 
If sprinklen, are they wet or dry pipe? What is the activation temperature? Do heads discharge 
individually? Is there a sensor to autooutically stop the flow when the fire is extinguished? 
How would an accidental discharge be detecud and controlled? 

Are porubie extinguishers available? Where? What type? Has suff been trained to use them? 
Is there an evacuation plan? Are fire drills held? 

Has the institution had an inspection of the building, extinguishen, detectors, and suppression 
system within the past year? 



Does the institution have a written diaasur plan? Has it been updated within the last year? 



D. P fsaster Planning 
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2. Wbst is the history of ntoual (eg. flood, hurricue* nage fire, eartfaqiuke) or mao*x&ade (eg. 
WBter mita £ulurcs, fas leaks) emergencies ia the vicinity of the insututioo? 

3. Are basic supplies for emergency response (e«g. polyethylene sheets, sponges, paper towels) oa 
hand and reeerved for this use? 

4. Who would provide services, facilities, or equipment if the in s t itu t i on needed (emergency 
electricity, fwcsfir space, vacuum fiteeze diyugi space, or manpower for air drying wet 
collections? 

5. Are duplicate library shelfUsts and computer records or card catalogs kept off-site? 

6. Has staff identified salvage priorities fat the roHectinns ia the event of a disaster? Doesthefire 
departmeni know these priorities? 

7« Have staff responsibilities for disaster response been assigned, aad does everyone know their 
role? 

8. Are coilectioas insured against disaster damage? What would the insuntncr pay for (labor, 
vacuum freeze drying, conservaiioo, freezer space)? Are coilertioo records currenit and detailed 
enough to satisfy the insurer? 

IV. INDIVIDUAL STORAGE AND EXHIBITION AREA5 

Individual spaces should be evaluated, and many of the quesuoos that apply to the building as a whole are 
applicable (e.g.. diaute, light sources, leaks, etc.); do buildiog-wide observaiions i a c iud r this space, and does this 
space conform to those ooservatioas? The following quesuoos should lead to additional pertmeat observations. 
Form B can be used as a rermnder of major concerns of a surveyor at this poiau 

A. Temperature and Relative Humidity 

1. What is the normal temperature and relative htuaidity in each sp a ce ? 

2. How are these monitored? 

3. Does available dimate-comrol equipment serve every area where collections are stored? 

4. Is any area atypically hot or cold, damp or dry? Why? 

B. Pollution 

1. How are dust and other poUutanu coatrolled? Is there significant dust oa collections or 
furniture? Are page edges significaatly more discolored or bnttle thaa their ccaters? (This 
suggests a high level of poUutaats.) 

2. Is there a well plaaned and supervised housekeeping program? What does it include? Who does 
the work? Who supervises it and mamuins quality? 

3. What are storage spaces like-<lean, dusty, dirty, cluttered? 

C. LiihJ 
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L What utifkial ligbtiag is used? If fiuorescou, is ultnviolct radiation filtered? What are Light 
levels? 

2. What are the number, type, aod size of windows? What direction do they face? Are there 
provisions for fUiering ultraviolet radiation? Reducing the intensity of light? Excluding direcc 
sun? 

3. Is there evidence of light damage to collections (e,g. faded media, yellowed psper, faded 
^ bindings or spines)? 

D. Insects, rodents, mold 

1. Have any of these been seen in these collections? Where? 

2. Are there any signs of pest damage (e.g. drc^pings, thrnddi^ P^r» stains or destruction in 
bindings or paper)? 

3. If there is a history of mold in this ^>ace» have the leaks or climate conditions responsible beer^ 
corrected? 

«• houscLdepo;^ prccedcrei: adequate ig coi^trcl iLe threat cf p^ts? 

£. Water Sourtes 

L Where are steam and water pipes relative to ccllectsons? 

2. Is there siiy r<^idence cf jitsaks cn walls or ceiling? Evidence of previous water damage (e.g. 
stains, efflcrescence* plaster damage* mold), especially in basement and attic areas? 

3. If there are known water hazards in this space, is an alarm system m place? 

4. Are all collections in this space at least 4* above floor level? 

F. Security 

1. Are researchers allowed in any unsupervised storage area? 

2. Is there any area of the stacks or research areas where visitor activities cannot be observed? 

3. Does everyone who has a key to the space need one? 

G. Fire Protection 

1. Is wiring adequate for the equipment in use? b there any history of blown fuses or electrical 
failure in this space? 

2. Is the space equipped with smoke or beat detectors? A portable fire extinguisher? Automatic 
fire suppression? 

H. Furniture 

The choice of stonge furniture is important for the preservation of historic collections. Most currently 

n 




ftvttkble choices coauiii tt****^*^* that give off by-producu ttui cas met with paper cfaeaistry. 



Sttodard loeul library sbdviog with a baked eaamd finish is recomiseaded for the sttumge of Lmponaat boolc 
^^qjM^ry^ Since peint films firequemly cootain free fonaaldehyde, a aounce of fonnic acid, it is importazu for the 
buyer to require maauiMCXuxing specifications (e.g.» appropnate paixit-processiag temperattiics aod veotiag) to iosuie 
low forssaidebyde emisaioos, and to include them in purchasing c oo fracts where possible. 

The ideal choice for boxed collections like photographt, docunssnts, parophlrit, aod works of art on paper is 
probably ehroae-plated steel shelving. Aoodi2ad aluminum storage furniture is now coming onto the market (e.g., 
Crystaliiatiofts Systems* Inc., Bohemia, NY» Sl6-567<*0888)» 

Wood has been the traditional maierial for shelving for reasons of aesthetics, economy, atui coastrixctioo ease. 
Unfortunately, most wood contains materials that are potentially damaging to paper. Curing and finish i n g processes 
introduce additional reactive chmi^'* Wood products (for example plywood and panicle board) contain ubiquitous 
urca*formaldehyde-bnsed resiiu that produce formic acid in the presence of oxygen. C onse q u en tly the air around 
wood, particularly where temperature and humidity are poorly controlled, or where there is limited air exchange, 
is a source of damage for paper. 

It is sometimes possible to purchase construction materials proditced with Type 1 phenol ■formaldehyde resins. 
These bond formaldehyde more completely, so it is not free to combine with atmospheric moisture aod artifacts. 
Vinually all wood rontaini other sources of acid. 

Wr^ can be paintnd with a good^quality solvent-based primer, followed by two coats of solvent-based acrylic 
oaiai (4 nietJ^vcnt^Lcg p^m: is b«st), or a high-quality polyurethane that has been tested for formaldehyde. 
Coatmgs should cure for a minimum of sax weeks before collections art^ reshelved. 

There is increasing evidence tlut such strategies provide limited protection. We do not recommend wood 
stteivmg for Itic storage of any uneocloseu books uf la>ung vaioc. 

Where wood cannot be adequately coated, and where unenclosed collections must be uorzd, shelves and 
drawers can be lined with 100% ragboard or archival polyester film tacked down with 3M doublr-sided tape no. 
415. Archival-quality boxes provide additional protecuon from wood by-products. 

Our understanding of this problem is changing rapidly. Contact a preservation professional for the most 
current information before making an irreversible decision. 

1. What kinds of stacks and other storage furniture (e.g. map files, compact shelving, free-standing 
shelves, file cabinett, microfilm cabineu) are in use? 

2. Is sufficient funuture available for orderly, uncrowded storage of all collections? 

3. Are shelves or cabinw large eiuuigh to support objects completely? 

4. Is there good air circtdauon around collections? 

5. Are important collections stored on wooden shelves, or in closed wooden exhibit cases or 
storage cabmeu? What has been used to coat the wood? 

6. Is there an effective barrier (e.g. archival box, phase box, polyester liner, metal-based pamt) 
between coUecttoiu and wood? 
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V, EVALUATING THE NEEDS AND CONDITION OF COLLECTIONS 



A- Assessing Priorities 

Pitservitioo pUxming surveys focus prinurily on the pbystcaJ cooditioas in a repository, but this is only one 
aspect of preservation docision-makins. Other elemenu include the intrinsic value of artifacu, their importance to 
a collection, legal and historic value, the ease and cost of replacemcm, and other factors that can only be identified 
by the collections* custodians. Wise preservatioo decisions can only be made when the collections art under good 
intellecmal control- that is, when they arc fully catalogued or inventoried, and when their relauve value to the 
collections has been established. 

In setting priorities, the narurc and stvtriiy of existing preservation problems (whether they pertain to the 
building or collections) need to be evaluated, and past acuoos taken in the interest of preservation or conscrvatipo 
need to be '--'■"^'"^ for quality and effectiveness. 

Preservation is expensive and time-consuming . and not everything is equally in need of this effort. Good 
environmental control is difficult to achieve and costly w mainuin; the smaller the quantity of materials that requAre 
narrowly controlled conditions, the more maoageablc the problem becomes. Items of no long-term importance to 
the collections must be identified so thai resources are not wasted on them. Items that do have significance need 
to be identified for special storage requirements or immrdi a ift care. 

Tuc foUowtcg questionE « inteodad to hcSf the instinirion P^seas 'ts prinrines 

i. What ctoes the collection include? For each item, ^timate and use the measu r e mmf that ts most 
convement (exact counts are cot D ccr .»a r y). 



O^jantin^ ^nit of TOeasurtrn ent 

(circle one, or ^iecify) 



Books (general) 

Rare books 

Manuscripts 

items - linear/cubic ft 

Serials 

vols • titles - subscrip Microfilm 
Microfiche 
Maps 
Posters 

Photographs: prints 
negatives 
slides 

Other audio-vtsuals, including 

tapes, film, records, etc. 
An 00 paper 



titles - volumes 
titles - voluipes 

itetns - linear/cubic ft Archives^ 

vols - titles - subscrip Newspapers, 
reels - titles 
pieces - fiche - titles 
items 
items 
items - 
items - 
items * 
items - 

itecos 
iteoos 



Unear/ctibic ft 
linear/cubic ft 
linear/cubic f 
linear/cubic ft 



other (specify) 



(If the collection of an on paper is extensive, it should be described in deuil.) 

2. What does the institution consider the most important areas of these collections? Priority may 
be given to those most heavily used for current activities; those that have long-term research 
value; and/or those that art rare, unique, or valuable. 



13 




79 



95 



3. Are there other special coosid ei iuoos that need lo be applied to assessisg the reiaitve imponance 
of materials? What? 

4. What does the iniatmion cooaider ita mott ichoua proervatioa probiecos? 

5. What $tMp^ have already been takea to proioog the lifia of the paper coHectiooa? lodude eiToru 
aucb ai upgnding luppUes and atorage mafrriali, inproviag coviromseotal cooditioas. con- 
aervatioa tnanxiem, or microfilaung • 

EvaltiatmP the General Condition of Colleetiona 

Ihis part of the survey is not intended to provide an objec(*by-objoct evaluatioot but to msuss the institution *s 
stonge and handling piacticea, and to idemify the damage most channrristic of an institution's collections. Acid 
deterionuioo, fading* and embhttlemeni point to climate and light problems. Tom or folded docunoenu, damaged 
hinges and eo d c aps, rust stains from paper clips, and acid migration from poor«quality paper point to a need for 
improved stoiage and handling Careful handling and archival-^uality enclosures join enviroiunental 

control ms critical factors ia preserving paper*based collections. 

la this section of a survey, the surveyor is looking for damage or handling practices (e.g. lubberbands tised 
to h^ld covers together, poorly supported books, overstuffed file folders, acidic inseru in books or files) that are 
common in the collections. While this examination may locau individual objecu that need repair or other treatnient. 
}^ i$ taasi important fo** ideatif^-ing gcartal oeedf anr* arsas of ccllacsioci ic need of remedial acuaas--for 
example, the need to institute a program of phase boxing, or enclosing photogra;^. replacing manik folders with 
archival^uality foiders and boxes, photocopying news chpptogs, or microfUming brttle books. Form CI or C2 
can be used to record tnese observauons. 

If individual objects tnat arc important and rtqiun: cooscrvation treatment are identified, a conservator can be 
asked tc evaluate objecu tdsiuified as noeding emergency care, or to provide a *coUccticc condition survey.' A 
collection condition survey is intended to exanune a quantity of artifacts, making recommendations for treatooenc 
y^ri estimating f i fomfyt^ costs. 

L Is there evidence of wear and tear, soil and surface dirt, water stains? 

2. Is there evidence of acid damage (e.g. yellowing, browning, embrittlement, deteriorated ink)? 
If so, to what degree? 

3. Is there evidence of photochemical damage (e.g. fading, discoloration, embnttlement)? What? 

4. Is there damage to bindings (e.g. detached boards, loose or broken hinges, damaged stitching 
or other attachment structure, deteriorated adhesive)? What? 

5. Do coverings show damage (e.g. red rot, split hinges, drtafhuri spine, abraded edges or corners, 
musmg pieces, tears)? What? 

6. Is there evidence of mold, rodent, or usect damage? What? 

7. Is there evidence of poor handling or vandalism (e.g. torn endcaps. torn or missing pages, 
graffiu. folds)? What? 

S. Is there other danuge? 

9. Are there objects or areas of the collections that will be savart ly damaged by further handlbg? 
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Should Ibece be reiooved from public use. or refonutted for restarcfa use? 



C. gtorage ind H andling Practices: Books 

With experience, pteseivetioa profeuionids hive identified the stonge furniture tad enclosures, handling 
Pfoceduitt. lad wpportt that provide the best protection for e«h categoiy of collections (e.g. books. p«nphleu. 
SJS^tLgn^>hs; docun*^^ «t on psper). M«y of these ve outlined below. »d '^V'^^y^^^^t 
SSicprinS^ for protective ttormge of mwerisls conunon to Ub«ry ud chives coU«:uons riiould re«i these 
sections ceitfiilly, end apply these principles in eviluating the condiuon of collecuons. 

^^Mvinp Procedures: 

Books should not be lUowed to lean to the tide, since this ouses unnecessary strain on covers and joints. 
They should be shelved upright, standing on their tails, supported by each other and by bookends. Books that are 
too idl for their shelf arc best shelved horizontally. If this is not practical, they should be shelved spme dovra 
Books should never be shelved with the spmc up. since the weight of the pages will eventually puU the text block 
out of the cover. A buffeted flag can be used to make label informauon readily visible. 

TTie non-knifing variety of bookend. which has a lip. is preferred to the knifing variety, which aUows books 
to be jammed onto its sharp edge. A brick can be covered with bookcloth fastened with PVA «lhes.ve |jnd used 
as a good book support. Another alternative is a piece of acid-free foam-core covered with bookcloth and shpped 
over the upright of a knifing bookend to shield the metal edge. 

Heavy oversized volumes should be stored flat, not vertically, to give them the overall support they require. 
They should be stacked no more than two or three high to faciliute safe handling. -Hiis may require the msertion 
of additional shelves at narrow intervals. Shelves must be wide enough to support oversiied volumes completely, 
and books must not be allowed to protrude into aisles, where they are subject to bumps and abrasion. 

Books of enduring value should be shelved by sire. Very smaU volumes do not provide the support that much 
larger bindings need, and can be crushed by the weight of larger books. 

HandlinP Procedures: 

Books should not be pulled off the shelves by the headcap. a practice that causes the headcap to fail, tearing 
the spine Instead the books on either side of the desired book should be pushed in and the desired book pulled out 
gcntiy with a finger on either side of the spine. Books should not be stacked too high when they are moved or 
carried, to t'*"''"'" cbinrrt of dropping them. 

housekeeping: 

There should be a general cleaning of books and archival storage boxes at least once a year in order to prevent 
soiling and abrasion of paper. Feather dusters should not be used since they only rearrange dust. Instead, heavy 
dust L dirt should be carTfiilly vacuumed. If the dust is not heavy. fiii£:Wii>e or 5tretcti:N:Esia chemic^^^ 
aied dust cloths may be used safely. A separate cloth should be used to clean the shelves. TTiese cloths arc 
available in local markets. Alternatively, a soft dust cloth spra> td with fiufiiiSi and allowed to dry overmght may 



be used. 



Since cleaning has the potential to damage books, volunteers or other personnel with this rcsponsibUity inust 
be tauEhf earefia handling techniques. If a collection has valuable, damaged, or fragile bindings, these should be 
cleaned only as necessary, at the discretion of the librarian or curator. Heavy accutmiJaUons of dust should not be 
allowed to build up. 
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All icidic tnMtxts (bookmarki, inpt of papcr» prested flowcn* acc.) should be ctrefully removed froia books 
io ttut the add they cosuia is soc uiasfenvd to the book passes with ranUUBt.stAintDg. 

Labels : 

Adhesive labels* pockets* bookplates, and bar codes an all common ia libraries aod vchiv^. Pressure-seas* 
icive adhesivee should never be applied to miyfriils of enduring value. Backiags detehonue aad fall off, leaving 
a sticky residue; all teeted adhesivea have shown themselves to be unstable over time. Some can be removed with 
powerfid solventt* but in the wont case the adhesive will prnneate paper or binding material, and become 
completeiy unremovable. 

Call nufflben should not be painted on books that have value as arti&ctt, nor should they be typed on labels 
taped to these volumes with pressure scasitiv^^ tape. Paint is disfiguring; tape will discolor and stain the binding. 
Instead, call numben should be typed onto fla^s made of alkaline card stock and placed inside the volume. These 
flags should be about 2' wide, and 2-3* longer than the book is high. 

Unfortunately there is no satisfactory solution to the problem of call numbers and other labels on books of 
undetermined artifact value* aad books with ioog-ierm research value fall into this group. One strategy is to use 
a polyester book jacket f as tene d with 3M double-sided tape no. 415. aod to label the ja cket . 

If bookplates or pockett are used in books of enduring value, they should be made of low-Ugmn, alkaline 
paper, and attached with a stable, rcveruble adhesive, preferably wheat starch paste or methyl cellulose. 

The Librery of Congress has developed a set of specifications for commercial bar-code labels. Hiey 
recommend that the label itself be made of either (a) white pigmented polyester or (b) white litho-destnictive paper 
covered with a film of polyester or polypropylene. The polyester may be used with an acrylic or silicone adhesive; 
polypropylene may only be used with the silicon adhesive. The acrylic adhesive may be pressure or beat activated. 
We recommend the heat-activated acrylic adhesive as being most likely to be stable and least likely to be wholly 
irreversible after aging. The Preservation Program Office of the Library of Congress, Washington, D.C. 20540 
(202-287-1840) may be contacted for detailed information. 

Bar codes should never be applied to special collections materials, since the volume will almost invariably be 
damaged. If computerized codes must be used for rare or special volumes, the label can be attached to a flag of 
alkaline paper placed in the book. 

With ail of these principles in mind: 

1. Are staff members and users taught appropriate handling practices? 

2. Are book supporu (bookends) systematically used, and are books held upright on shelves? 

3. Are all books shelved upright, horizontally, or spine down? 

4. Are books of special value shelved by size? If the collection contains oversized books, are they 
shelved horizontally in stacks of no more than 2 or 3 volumes? Do any books extend beyond 
the shelf that holds them? 

5. Is there a program of custom-fit (phase) boxes for damaged books? 

6. Do books contain newsclippings, place markers, or other potentially damaging inseru? 

7. Are damaged bindings being held together by rubber bands or other potentially damaging 
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tfichniques? 



I. What bookplitet, pockets, labels, idemifyiog marks, or circuiatioD coatrois are in use? For 
which catenories of the book collecuoo? Are the labels (etc.) stable? 

9. Is there a book diop for aiter-faouis returaa? k ii designed to protect books from a drop of 
more than 6*? Is it padded? 

D. Storage and Htndlinf Pftctices: Non^Book Formats 

An excellent gtxide to storage and handling for archival coUectiocut has been 
writtep. by Mary Lynn Ritzenthaler (Chapter 6 in Archive^ and Manuscripts: Conservation . Basic Manual Series, 
Chicago, IL: Society of Ajacrican Archivisu, 1983). A coodensauoo is included with permission in the resource 
materials in this publication. When evaluatmg these collections, remember that acid migrates from inferior-quality 
paper to any other papers with which it comes in direct contact. It is very imporunt to separate poor-qiudity papers 
from those that have a high ng content. Newsclippmgs and other obviously inferior-quality papers must be removed 
from direct contact with historical documenu and manuscripts. Informational newsclippings can be photocopied 
onto permanent, durable paper. 

Those responsible for archival collections should use low-lignin, buffered fUe folders, boxes, and other storage 
materials for most coliecticMis of permanent value (exceptions are noted below). These hotisings are available from 
most conservation suppliers. Please see "Archival-quality Storage Enclosures* in the resource section for additioiul 
detail. In this guide, *archival-quality* means meetmg the specifications for protective storage detailed here and 
in the reprints attached. 

Librarians and curators should be careful to store objects of the same size and category together. Differences 
in bulk and weight create a potential for physical damage, so it is not advisable to store single sheets in the same 
box with books or pamphlets. Generally speaking, heavy objects should be stored separately from lighter objects, 
as should bulky objects (which cause imeven pressures inside boxes). 

1. Documents and manuscripts 

These should be unfolded for storage; all foreign objects like sttples, paper clips, and pins should be 
carehilly removed. All fasteners produce some unnecessary damage. Docttmenu should be stored in 
low-ligoin, buffered file folders; no more than approximately fifteen sheeu should be placed in each folder. 
The folders should then be placed in archival-quality document storage boxes as 'close to the size of the folders 
as possible. All folders in each box should be the same size. Boxes should be full enough to prevent slumping 
of the contenU. Partially fuU boxes can be filled with crumpled buffered tissue or lignin-free corrugated board 
cut to the size of the folders (e.g. *Lig-Free,* available from Conservation Materials Intemattonal). Do not 
smff boxes-*this can cause damige when sheeu are removed, refiled or reviewed. 

An alternative to boxed stonge is a sundard baked enatnci file cabinet equipped with hanging rscks 
and hanging folders. Hanging folders are not yet available m archival-quality materials, but the conventional 
*Peodaflex* type folders are accepuble as long as the enclosures (folders, etc.) within them are buffered. 

Parchment and vellum are highly sttsceptible to damage from fluctuations in relative humidity. They 
require stringent humidity controls. Such documenu should be enclosed for additional protection, ^uiuble 
enclosures mclude encapsulation, folders, mattmg and framing, and boxmg, or a combination of these 
techniques, 

a. A^e documenu stored in limited quantities in archival-quality folders and in banging ril?.s or 
archival«quality boxes? 
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b. Have all fiuteaen ud inseftiont bwn rtmovtd from maiuueript coUectuuu? 
c Are fold«ldociuBeiu»fil«d or boxed? C a they be unfoUttl without damage? 

d. If the collection contains parchn^u or veUum documenu (or bindings), have thay been 
provided with ifHiv*" protection from humidity changes? 

e. Does the tastinuioohave rules governing the use of rcaaaich materials (e.g. only pencils may 
be used, no food and driak in the research rooms), and are these stated for every user? Are 
they eoforead? 

2. PtlOtggTlPhg 

Printt and negatives are best stored in individual enclosures. This reduces damage to the photograph 
by Bivinc it physical support and protection. Acceptable eaclootres can be made of either paper or plasuc. 
Paper enclosures are opaque, making it necessaiy to remove the object from the enclosure for exammauon: 
plastic enclosures have the advanuge of allowing a researcher to view the image without handlmg it, reducmg 
the possibility of scratching or abrasion. 

Plasuc materiaU suitable for photographic storage are polyester (e.g. MyUr, Melinex), polypropylene, 
and polyethylene. Plastic enclosures can be either envelopes or two-sided sleeves. Some sleeves are held 
together with a fold-over Up, and can be opened. If acceptabU plastic enclosures come with lining paper. \his 
paper should always be discarded. U is usually poor in quality and prone to deterioration. 

Photographs should geoerellv be enclosed in low-Ugnin neutral paper rather than alkaline paper, since 
some emulsions react with buffering materials. If envelopes with adhesive joins are us«l, the adhesive must 
be stable and pK neutral, and the emulsion should face away from the joins. Nitrate did early safety negauves 
should slwavs be stored in buffered enclosures (not plastic). 

Once they have been individually enclosed ia paper or plastic, photographs are best stored flat in siciE 
front botes of archival quaUty. The boxes should be boused on shelves or in metal cabinets. AU enclosures 
within s box should be the same size, fitting the siae of the box. Neutral file foldera may be used to help 
organize photographs within the box. 

Horizontal storage u preferable, since it provides over-aU support and prevcntt mechanical damage from 
bending or slumping, but vertical storage can be suceessftdly used. For vertical storage, protected photographs 
should be placed in neutral folders that are themselves placed in hanging fUe foldere. Several photographs may 
be stored in each folder and several folders may be placed in each hanging file. The use of lighUy filled 
hanging file folden will prevent photographs from sUding down under each other in the drawer and will 
facilitate their handling. 

Special care must be given to the storage of oversized photographic prints mounted on cardboard. This 
cardboard is often acidic, causing the mounu to become brittle with age. Embrittlen-eot of the support can 
endanger the image itself, if the cardboanl breaks in storage or during handling. Such prints must be very 
carefidl) stored; they should be placed in individual folders in archival quality boxes of appropriate stxe, 
labeled to lie flat on shelves. They should be handled with great care. 

a. Are printt and negatives individually enclosed, and filed or boxed in archival-quality 
enclosures? 

b. Are photographs in different formau and sizes (e.g. glass pUte negatives, stereo views, 
mounted prints, cased photographs) grouped and stored by size and format? 
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c. Art there aay mtmte or early safety fUm segadves m your eoUectson? b tbete any evidence 
of deteriontion (bubbling of emulsion, discoloration, odor)? Have arnDgemaus been nude lo 
duplicate and discard nitrate film? Early safety filtn? Axe these negatives stored in buffered 
enclosures and isolated from the rest of the collections? 

d. Have photocopies or duplicate prinu been made for first acces to photograph coUection&, 
so originals need not be handled? 

e. Are original prints and negatives handled only when absolutely necessary, and are gloves 
used to handle them? 

f. Are photographs protected from light and clitnate extremes? 

3. Pamphlets 

Pamphlets and small booklets, like single sheets, can be stored in archival-quality boxes or in hanging 
folders. Pamphlets of the same cover size can be stored in drop^ine or phase boxes. 

Pamphlets that differ in size may be stored according to guidelines given for manuscripts and documents 
(above). Pamphlets more than about 1/4* thick should be stored spine down in individual folders. Pamphlets 
of very different size should not be stored in the same folder. 

If individual pamphlets must be shelved between books, they must be individually boxed. Groups of 
pamphlets shelved between books can be boxed together if the guidelines above are followed. 

If pamphlet bindere are used, they must be of archival quality throughout. They should never be glued 
directly to pamphlets. Where stitching is used to join pamphlet and binder, it should be done through the fold 
or in original fastener holes where possible. 

a. Are pamphlets enclosed in archival-quality binders or enclosures? Are pamphleu stored in 
boxes? 

b. Are pamphlets bound in the past being damaged by binding mateiials (adhesives, covers)? 

4. Oversized materials 

Pnnts, maps, broadsides, and other oversizitd objects are best stored flat in the drawers of nup file 
cabinets or in large covered boxes of archival quality {available from conservation suppliers). The objccu 
should be placed in folders cut to fit the size of the drawer or box; full-sized folders are preferable to small 
folders, which tend to shift position as the drawers open and close, and get jammed at the back of the drawers. 



Blueprints and other colored objecu should not be stored b alkaline folders because some pigments may 
react and change color. Lignin-free, neutral folders should be used for these materials. See the attachment 
'Archival-qoAlity Storage Enclosures* for additional deuils. 

Several objects may be placed in a folder. Interleaving with neutral tissue paper is desirable, especially 
if the object has special value or is hand-colored. 

Aisles and work surfaces where oversized materials are used must be large enough to allow them to 
be handled without damage. 
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IfovmzMlobjecuaumberoUed, aukefUTBiliftiM^ Ambe 
longer thu tbe loUod object, wd u ie&tt 4* in diameter must be uied (and larger diamcten are prefemd) 
If thfiUbeitieifisaotlow-UgiuaafidpHaetttrii, itmuatbew^ Tlse object 

IS then rolled onto the cube, and the aaiembly is wrapped with neutnl or buiTerod paper to protect it from 
abnuBOd. This asaexably can then be stored inside a larger cube for ad Tubes should be stored 

hohzootally. 

Any prinu, drawings or other objects that have bea matted or backed with acidic Tpsfmals or wood 
should be removed from those mountt. They should be reframed in their original frames using museum^u* 
aiity Tnarrriilf and technit|ues. Alternatively, they may be stored unframed in folders inside boxes or drawers, 
• as described above. 

a. Does the collection conuin maps, broadsides, architectural drawings or other oversized 
objecu? 

b. Are these objecu stored flat? Are map cases or other large scale storage units available to 
provide necessary protection and support? 

c. Are archivai«quality folders, tissue, ind other matfriiis in use for these objects? Are 
protective enclosures cut to the riimmttont of th^ cootenu? 

d. Do aisles and work surfaces provide enough room to protect ovcruzed objecu fr^Tk abraded 
edges and arridrnrsi folding? 

e. If oversized objecu must be rolled, are large-diameter tubes used? 

f. Are tubes neutral or covered with neutral or (MifTerad paper, and are objecu rolled around 
the outside of the tube? Is the assembly wrapped with neutral or buffered paper? 

5. Newsprin t 

Because groundwood papers were commercially produced after about 1S40, newsprint produced after 
that date may be highly acidic. Long*(erm preservaion of this paper is difficult at besL It is possilple to treat 
newsprint by deacidiftcation to reurd iu detehorstion, but this treatment is usually economically impractical. 
It should also be noted that deacidification after paper has ^^m* yellow and brittle will not make the paper 
while snd flexible again. Microfllming is usually the preservauon option of choice for newspaper collections. 

Most aewsclippings are important because of the information they contain and not btfautf of the value 
of the clippings themselves. For this reason, photocopying or microfilming are considered the most practical 
preservauon opuons for coliecuons of newsclippings. All photocopying should be done on archival quality 
paper; origmals can then be deaccessioned at the discretion of the Hbrahao or curator. Newsclippings with 
photographs that do not photocopy well may be physically separated from other papen in a folder by placing 
them mside an enclosure made of polyester. Newsclippmgs that are to be retained in their origiiul form should 
be deactdifled, and must be stored in buffered enclosures. 

a. Are newsclippings separated from higher-quality paper? 

b. Are newsclippings photocopied onto permanent paper or otherwise reproduced for 
preservauon purposes? 

c. If original newsclippings are reuined, are they stored according to the principles for 
documenu, and in buffered enclosures? 
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6. Scnobooks md EDhemera 

Many historical ooUactioos include scrapbooks tod epheinerm (e.g.» tradacirds, valentines, patterns. 
paperdoUs, atc.)« These objects pose challenging pmervaiion pmbleas» became they often contain a variety 
of componenu and media. They may have raised sur&ces or three-dimensional decoration. They are 
frequently unique, fragile, damaged, or of significant moriirionil value. They should never be interfiled with 
other categories of library and archives material , *^*mT significant chemical and damage can 

result from the different sizes, shapes, weighu. adbesives. and media represented. 

Most scrapbooks and epbemen can be handled according to general guidelines for other, paiillel 
categories of artifact. Objects that have informational value alone (for instance, some clippings scrapbooks) 
can be photocopied onto archival-quality paper and boxed, bound, or enfoldered. The originals can be retired 
from use, and copies made available to researchers. Scrapbooks that have enduring value in their original 
form should be individually boxed in custom-fitted boxes. Valuable scrapbooks may have a high priority for 
evaluation by a conservator. A good guide to the care of scrapbooks is Barbara Zucker's 'Scrapbooks and 
Albums: Their Care and Coaservatioo.* (Illinois State Library. Preservation Office. Room 288. Centenniel 
Buildii.^ Springfield. IL 62756; see resource matenals). 

Other artifacts should be grouped by size and composition (e.g., photographs, printed material, 
documenu. etc.). enclosed to protect them from chemical migration and np^^htni^f! damage, and stored in a 
way that will suppon the structure of the artifact (encapsulated, boxed, stored flat or in hanging files, etc.). 
Some vendors of archival supplies offer custom sized storage boxes and sleeves for common ephemera such 
as postcards and stereo views. Others can produce custom-sized boxes in qtontity to meet special needs. 

Given these considerations, perhaps the most important questions for including these materials in a 
preservation progrun will be: 

a. Does the collection conuin a significant quantity of these formats? Are they of information- 
al value alone? Are they of artifact value? 

b. Are scrapbooks mdividually boxed and stored flat? Are original artifacts accessible to 
pauons? Are copies available? 

c. Are ephemera filed or boxed according to intellectual value, and interfiled with other 
categories of material, or a.fi their preservation needs being met? Are these objects of sufficient 
value to warrant reorganize *t>n by size, category, etc.? 

7. ivjgn-Tr^ditign?! f9rm^ 

Library and archives collections frequently include recorded sound media, videos. 35-mffi color slides, 
computer records, and other non traditional materials. Unfortunately, none of these is considered to be 
'archival* -that is, capable of surviving with deterioration for long periods of time. These media 

are susceptible to damage from many of the same agents that cause deterioration in books and paper. Like 
the more traditional formau. their physical condition will benefit from well controlled environmenu. careful 
handling, and protective storage. 

These materials are outside the scope of this manual, but several sources art recommended to surveyors 
faced with signiHcant collections in non-traditional formats with enduring value. Susan Swartzburg's Conser- 
vation in the Library: A Handbook on the Use and Care of Traditi onal and Nomraditional Materials (Westport. 
CT: Greenwood Press. 1983) is a good startmg place. The Library of Congress Motion Picnire, Broadcasting, 
and Recorded Sound Division (Washington. D.C. 20540) can provide ^gcif gi*^ io identifying literature, 
consulunu, and procedures for caring for those media. 
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VL REFORMATTING 

At least for uutul access and review, PMtocopymg, ^ 

of brittk books by photocopying them onu, pemunent paper «d bmdmg U«b. 

1. Does ibe library use photocopying « • pr«ervaiioa tool? As . p«ron ««viw? 

2. Who is .llow«l to photocopy? What may be photocopied? What n»y not be photocopied? 
How are these matenais identified? 

3. Is preservaxion copying done with an electrostatic copier on pennaaeat paper? 

4. What U included in .he presetvation photocopying progr«n? What should be included for 
rcasoos of vaiuc or vulnerability to ditnage? 

see the attachment titled •Microfilm and Microfiche. 

I. If aicrofUn, is produced ia-ho«se. docs it meet published sundards for filn^g. processing, and 



Storage? 



2. If a conunercial vendor provide, nucroniming. does your coBtr«t specify preservation standards 
for fitoung, processmg, and storage? 
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Is film iaspecttd to tnake sun it meets quality stauiards? What iospectioo methods an used? 



4. Ak archival piictices aitd enclosures used for microfom ctonge? 

5. Are master microfilms stoi»d at a site separate from use copies? Do« this site meet 
envirtuuseotal standards for microfilm preservation? 

6. Arc microform naden cleaned and maintained on a regular basis? By whom, and how often? 

7. Art staff and users instnicted in the use of microform equipment? Are users well supeivis«l? 

8. Art there bttaks. scratches, spott, or other damage in the microform collection? 



Vn. UBRARY BINDING 

Formal standards have been adopted for library binding, and are available in the 8th edition of BlS- LjbrtrY 
tnoimt. StarH.rH fnr Library Binding (1986. P«il P««isi and Jan Metiill-Oldbm. The Ubrary Bmdmg 
Institute. 8013 Centre Park Dnve, Austu. Texas 78754). 

In recent years numerous discussions of considenuioos for the binding of research materials have appeared in 
the Ubrary litermmre. Any Ubraiy that uses commercial Ubraiy binding for praaervation putpo«. should be familiar 
^th thToption. that have «pl«^ ovemwing/'Claa A' binding, and ri«uW make decision for itt own collection. 
b.«d on those options. Contracts with library bindera should specify standards. procedumjUdguidelmes covering 
the range of materiUs in a library 's binding program. Books returned by the binder should be mdividually mspecied 
for quality of work and adherence to these specifications. 

Volumes with value as artifactt should never be rebound using library binding techniques or materials. 

The quesuons below are based on inspection guidelines developed by Jan Merrill-Oldham for the University 
of Connecticut at Storrs. Examining a sample of volumes that have been rebound by your library bmder should 
.how whether the best available procedures have been and are being used for your coUecUons. The most impoitant 
questionsare: (.) U avoidable damage being done to rebound volumes? (b) Do rebound books opea easily and suy 
open in use? (c) Do tfae bindings withstand normal use? 

1. Bindings and Covers 

a. Is the spine shaped properly at head and tail (top and bottom)? Are the jointt (outside 
hinges) parallel to the spine and deep enough to aUow the book to opea easily? 

b. li the covering tnaterial free of grime and glue? ;$ it completely adhered to the cover 
boards? Are tum-ins (inside comer folds of covering cloth) flat and smooth? 

c. Does the spine lining come to within 1/2' of the bead and tail? Is it completely adhered to 
the spine of the textblock? 

d. Do the boards extend evenly and an appropriate distance beyond the textblock at head, ttiU 
and fore edge? 



2. Attachment a nd Binding Stnicture 

». Are endpapers smoothly and completely attached to the boards? Are they clean, evenly 
trimmed, and evenly positioned? Is there adhesive extnided from beneath the papers? 
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b« Docs the liniag maieml extend at Icait 1* oom) the board b«Math the cadpaper? Is ic 
UBiform Oft ttidi board? 



c. Har. the taxtblock beca uiouxkDd? Was cbis accept! ble to the imiinifioo? Are all sbeeu afid 
iliimfatioiu iquared and complete? 

e. Doci the book still have aa isacr oaargin? 

Are all leaves (pages) securely attached? Are they in the eoirect order? Is there adhesive 
on the edges or in the margios? Does this prevent the book from opening? 

Vm. CONSERVATION PRACTICES 

Treatment of individual volumes should be fff^^nn''^^ by theif value to the collections and the availability of 
funds for conservation. Setting priorities should be the fim ssq> in treatment: criteria to be considered include 
condition; monetary, historical, or artifactual value; importance for reecsarch; and expected use. Volumes can be 
treated at a professional conservation facility or in-bouse, depending on their importance and the treatment required. 
It is more imponant to treat books that are in fragile condition and must be handled by researchers than it u to treat 
books that are t^ver handled. 

Some conservaiion techniques can be applied *in*bouse*; other repairs and restoration must be done by 
professional cooseivatois. Tedmiques used without the supervision of a coaseivator should be liimted to objecu 
that do not have cnduhng value to the collections. 

'Safe* tn*house techniques include rehousing objecu in archivally appropriate enclosures; simple cleaning of 
books and some other paper materials with archivaJty sound procedures and matehals; simple repairs of book pages 
or documents in research use; and polyester film encapsulation of documentary materials. All else, including 
deacidiHcation, should be done by professional conservators, bookbiiuiers, or terhniciani working under the 
supervision of an experienced professional. 

Paper that has arttfKtual or permanent research value should only be mended using conservation-approved 
methods and materials. Pressure*sensitive upes and many other adhesives have proven unstable over the long term, 
and many will cause permancm damage. The only accepuble methods for repair of valuable papers have been 
included as an tfty^hni^nT 

Simple repatn and cleaning of bindings withug special value may be done in-bouse. Conservation Treatment 
Procedures and Robert J. Milevtki's Book Repair Manual (Illinois Coooeiative Conservation Program, Illinois Sute 
Library, Spmngfield, IL 62756) both contain very useful information for planniag and structuring an in*faouse book 
care program. 

Conservators once recommended using potassium lactate and iiUther dressing for the care of leather bindings. 
Unfortunately, these treatmenu were often applied with a heavy haiul, and unforeseen chemical reactions and 
damage have resulted. Most conservaton now feel that librarians should no! treat leather bindings (other than to 
wipe them with a soft cloth and to box them) because our knowledge of binding leathers and leather dressings is 
inadequate. Jane Greenfield nrhe Care of Fine New York: Nick Lyons Books, 1988) coosiden this 

treatment issue thoughtfully. 

If your instimtion has a repair technician (rather than a conservator), this person must be well trained in repair 
tcchmques, and must have the experience and judgment required to make sound decisions. Basic repairs such as 
hinge lightening, recasmg, endpaper replacetnent, and rebacking are often inappropriate for books in historical 
collections. Sometimes the best treatment for artifacts is no treatment (other than boxing). It is critical that staff 
members know their limits, know when to ask for a conservator's assistance, and have good supervision. 
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Bookis with diiaaged biadingi should never be held together with fubberbtiuU, which comaia sulfur and will 
detenonac to csiw fimbcr damage. If detached covers musl be tied ooto books as a temporary proieciion. lies 
should be uadyad flat cotlOR or Useo upe. or undyed polyester ribbon, and any knots should be at the top or fore 
adge of the textblock to prevent damage from prwsurc against other books. 

Boxing should be amployed in any insutution with books of artilkt value. Boxes coastiucttd of 
cooservationaUy-safe maters can be cuswm made to fit a book's measurtmentt. They provide cupport for the 
volume and protection from dirt, dust, light, and mechanical damage* Volumes with anifacwal value, where the 
fragUe binding u to be retained in itt present coadiiion. should be boxed. Volumes that have low value or are 
i»ftly used and do not warrant treatment for repair of the binding miy also be boxed* 

Usually it is more economical to purchase commercially made boxes than to buy the equipment aud material* 
necessary to produce good boxes in-housc. We do not recommend prefabncated box 'board* because it cannot 
provide a close fit for many books, and because the board is too thin to provide adequate support. For a large-scale 
boxing progmn, see procedures and equipment detailed in CftnKTvyllgP Tr?»^mcnt Pry^Mftt (Morrow and Dyal). 

Phase boxes arc now available commercially at very reasonable cost. More permanent custom-made boxes 
can be made for books of special value by professional conservators. Such boxes should be clam-shell (also called 
drop-cpme) boxes, nuher than slip cases, which tend to cause mechanical damage to books. They are ava4lahle from 
Northeast Document Conservation Center, among other sources. 



A. ^ftnair Propfiim Management 

1 . Is there anyone who can recognize tnd identify acid deterioration, phoujchcmical damage, water 
damage or damage caused by high humidity or con4cnsauon. ihe effecu of flucmations in heal 
and humidity on paper, insect damage, rodent damage, mold carnage in iu early suges as well 
as advanced fungus growth? 

2. Is there an eaublished procedure for periodic examination of all collections? 

3. Is there someone on the suff with the responsibility of deciding what can be carried out in-house 
and what must be sent to a conservator for treatment? 

4. How arc items in need of preservation action identified? Are research, lechaical services, and 
circulation suff trained to auiooutically examine returned materials for damage? 

5. Arc there provisions to bring reports of damage to the attention of a trained suff member? Is 
that person qualified to determine wheiher the material should be replaced, repaired. duplicat*5d 
for rtseareh use (i.e. by photocopying or microfilming), treated by a conservator, or discarded? 

6. If an object requires conservation treatment, who is qualified to authorize the treatment? 

7. How are supplies and materials chosen? What msures the.: quality and appropriateness? 

8. Are other preservation activities (e.g. microfilming, library binding, photocopying) coordinated 
with this department? 



B. ^n>House Con ^t^Aripon Practices 

I. Does the institution have written guidelines covering decisions for conservation procedures? For 
Ihe procedures themselves? 
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2. 



How is the ia-bouift itpair prognm lUffed? How u it tupctymi} How ttt the pcrtoand 

tfliOKt? 



3. Wbu is sufT rtquind to do? Whit is tulT tntned not to attempt? 

4. Whtt woikshop ipK«, tooU, aod M|uipmcat an aviikbU? 

5. What is ifaa 'productioa rtqutnoau'? What is tha cost per npti^ 

6. Doe* the leptir prognua routinely mat laathcr bindings with potassium lactate or leather 
diMsing? 

DC. EXHmmON OF LIBRARY AND ARCHIVAL MATERIALS 

The need to exhibit documentary artifacts and books compUcaies the goal of preservation. The display 
eavironaent is often more difficult to control than the stonge tovinameni; the materials dispUyed have, almost 
Z definition, special value; and p«.«v«ion a often mcoaOMry to «i aahibit daugncr. At the v«y least, exhibited 
objecu are exposed to higher light levels than they would normaUy expcriaace tn storage. 

We recommend that light levels in exhibit spaces be limited to 50 lux. It is easier for visitors to adapt to low 
Ught leveU if the light u diffused (rather than dii«a). if Ught levels in surrounding rooms art reduced, and if an 
«piS for the LotrolW light is offered. Th« should never be diract sunUght fro. window, or ricyl.ghtt m 
exhibit flMces: aU window, should be provid«l with ultravioUt filt«. and sh^iea. Finally, we ««»8'y """"f^J 

«, oS artihct be exhibited for more than 2 or 3 months. Exhibits or objecu m th«B should be rotat«l 
regiilarly to prevent danuge. 

DupUcau photogr«>hs can usually be made, and extremely good facsimUes can now be produc^l at a 
HMsonaUe cost. C-jMUmarkeiing a co»pot«|.moduUt«l four<olor (plus black) photocopier that makaa excep- 
SZreproduction. on alkaline pier. Other manufacwrea have also enteral this field Such cop.e«j« 
ptohibiUvely expensive for most instinitions. but the service is increasmgly availabk commefcially. W^ r«»mmend 
SLg duplies- or fac»«il.s whenever po.«ble. or perhaps altematmg original and fac«mile objecu m 
loog'tcrm exhibitt. 

Exhibit cases should be built of sable, polluunt-free materials end coatings; mouau. supports, and other 
exhibit materials should be made from inert materials like plexiglu and polyester, or from neutral paper. Exhibu 
eases should not conuin Ughu. since these create significant changes in umperature and relative humidity. 

Documeau should be completely supported by mau and museum-quaUty fnning and hinging techniques. ( r 
by polyester slings, bands, or covenheeu. Good instructions for matting, hinging, and fnmmg '" '^ 

%^X^J^^,{r^ j^ pf w.^, »f Art «n Paoer (New York: Nick Lyons. 1987). and Margaret Holb« Ellis's 
S^/L J;VTnnS-S^^ ^^^ A^ Scan AssQciauon for Sute and Local HUtory. 1987). Addiuonal 

^JJIio^I^u'^biil GaSl Casterline-s Arrhf"n ""^ K..nu..nnL. Exhibits (Basic Mutual Senes. (3ucago: 
Society of American Archivistt, 1980). 

Books mu« be well supported to protect their bindings from strain. Supporu can be made from neutrel mat 
board or plexiglas. A sund or mount should support the entire cover(s) of a book as well as the spine. R^^^ly 
S^pSuu Supports are cunenUy av^lable from Umver«ty Producu (Holyoke. MA 01041). Most books, ««i 
STovmizi boolcTshould be exhibit«l u no more than a genUe «,gl.. If the book will not remain open wnirelly. 
a polyester band closed with 3M double-sided upe no. 415 can be used to hold the book op«». Books can be 
ttnicmnlly damaged by long-term exhibition m an open posiuon; exhibit periods must be Umited. 

1. Docs the ixutinition exhibit books, do cum e nu . or oUier artifacu? 
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2. Alt ctscs coostruciAd of cooservAtiooaUy suble tuttn^'s aod cotxio^s? Do ihey hive mitnor 
lighting? Is this turned off? 

3. Does the institutioa h«ve writiCD juideliffies for whit nay or laiy oot be exhibited? For how 
exhibiu should be prepired? 

4. Who his rwponsibiliiy for designing sod building cxhibiu? Is this person knowlcdgeiblc ibout 
the preservition requirements? 

S« Are iny trtificu in the collection penninently dispUyed? 

6. Arc ill exhibiu fuUy md safely supported with stable materials? 

7. What axe the light levels in exhibit spaces? Arc any exhibit areas lit by windows or other 
natural light? Arc shades and ultraviolet filters used? 

8. Are facsimiles or duplicates used where possible? Arc exhibiu changed or objecu rotated every 
few months? 

9. Are any artifacu in the collections matted or framed in acidic materials? Are any frames backed 
with wood? 

10. What security precautions arc taken for exhibited objects? 
X. PRESERVATION MANAGEMENT 

An effective preservation program needs a budget and effective coordinati6n. Someone oo the 3Uff must have 
assigned responsibility for being knowledgeable about preservaUon issues, and for making preservation decisions. 
Such decisions wiU concern priority^tting, the choice of stortge funuwre, materiaU, and procedures, contact 
specifications with ouuide vendors, climate moniionng, and environmental standards inside the msutution. The 
support of senior management suff is essential for the operation of an effective preservation piograoL With these 
concerns in mind, the following concerns are important to a comprehensive preservation survey. 

1. Aie the institution'sscnior administrator and trustees aware of preservation needs and committed 
to the protection of the collections? 

2. Is presc/vition viewed by the institution as a concern applicable to all collections, or one that 
u limited to rare books and special materials? 

3. Is there a line item for preservation in the institution's budget? What amount is spent per year 
on library bmding? Preservation microfilnung? In-housc repairs? Archival enclosures (e.g. 
phase boxing, folders, boxes)? Conservation ueatments? Other (what)? 

4. Is there a program of preservation aducation for trustees? Staff (at what levels)? Public? What 
do these programs consist of? 

5. Docs the institution have a long-range goal for preservation? Is this a written document? What 
does it include? 

6. Has a suff member been assigned formal responsibility for preservation activities? To whom 
does the preservation officer report? (In some insiimtions, a committee is more effective in 
managing preservaUon activities. If an instinition uses a committee for this function, each of 
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the responiibiliUes and knowledge reflected by the questioas below ihouid be held by at least 



a. Docs this person have aiubohty to monitor fKility caviromDeot« stonge practices, aod 
security? 

b. Docs this person recognize eonxoon forms of damafe u> librvy and archival materials atid 
their causes? 

c. Does this person decide which material can be treated in-bouse, and what needs to be sent 
out? 

d. Does this person know what permanentyduxahle paper/books and axchival<<iuality matfriaU 



c. Has this person established a procedure to the condition of materials in the 

collection on a regular basis? 

f. Does this person coordinate the library biodiog prognun? Is this person familiar with the 
binding options that exiat, and able to choose the most appropriate method(s} for each category 
of material* or each volume? 

g. If the tnstinition has a preservation micioiilming program, is this person familiar with 
preparati n procedures; xutional standards for filming, processing, and storage; film options; 
and cost/use benefits for various formats? 

h« Docs \tiT person advise on the conservation implications for all exhibitt aiul programs? 

i. What responsibility does this person have for disaster planning and emergency response? 

j. Does this person conduct preservation awafenass or tnformatioo programs on a regular basis 
for staff and patrons? 

L Is this person aware of (or involved in) preservation activity on the state, regional, or 
national level? 

1. What opportunities docs this person have for maintaining current knowledge of preservation 
and coiuervation practices? 

7. Does insumtioiul policy indicate which maffriait are valuable as objects, and which are valuable 
only for their infonuation content? 

8. Does the acquisition and collection-development policy provide guidelines for determining the 
format of new acqmsiuoru, or repair/replacementyrestoratton decisions based on: 

a. The relationship of the item to the entire collection? 

b. The research, historical, or artifactual importance of the item? 

c. The projected frequcticy of u^e? 

d. The permanent or temporary value of the item? 



are? 
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e. Tht penoine&ce or durability of the media? 



9. Is there a proceduie for periodic weeding of the coUectioa to eliminatr those matehAis qo longer 
lequired by the institution or its patrons? Is poor physical condition one of the criteria for 
discard? 

10. Is the facility's space being optimally used for storage of its collections? What could be 
xvlocated to expand space for collections? Has the institution considered changes in storage to 
improve the condition of collections (e,g. transfer of do cum cn tt from files to boxes/shelving, 
installation of compact shelving, use of off-siie storage)? 

11. Has the institution considered renovation or expansion for preservation purposes? 

12. What is the size of your suff CFTE* - ftUl-timc equivalent)? 

FTE professionals ^ FTE support/technical suff 

Student assistants, representing FTE 

Volunteers, representing FTE 

13. Arc suff numbers and training ade^^uatc to cany out the basic preservation activities needed by 
this institution? 

14. Has the organization considered adding suff to facilitate preservation activities? Has it 
considered re-struccurug position descriptions to faciliute preservation activities? 

CONCLUSION 

The preceding provides a guide for evaluating the ability of a library, archives, or other repository building 
to protect iu collections, the general condition of its paper-based or documcnury materials, and the instituiion's 
prtscrvaiion program needs. When this information is complcu, trouble spots should be obvious, and necessary 
remedial action vnll probably be apparent. If it is not, ask a professional conservator for help in finding strategies 
to >i«.^tn«fi> or minimize the effects of unsuble temperatures and humidity, destructive lighting conditions, 
unsatisfactory building maintenance and housekeeping, or other problems. 

The deterioration of our books and documents has been inherent in our hunger for information, and in the 
indusinal and technological developmenu this hunger produced. We have been forced to recognize that the records 
of culture and information arc not a self-rcnewing resource. Fortunately, we have also learned that their loss can 
be delayed for the foreseeable ftimrc if we apply the knowledge we have gained about the nature of our most 
familiar medium. 

Preservation management is not easy or cheap, but if we neglect the responsibility for systematic planning, 
many of our collecuons will be damaged beyond salvage in our own lifetimes. Much of our nation's wealth will 
be needlessly lost. 
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TEL 501 

FAX 501 475-6021 
FORMB 



CONDITIONS IN STORAGE AND EXHJBIT SPACES 

This fonn can be used to ncord dtu oaedad for •vtluAOon of tbm wom in i building from the vtewpoiat of 
picscrvatioa iirr*^: make a scpuitc sheet for cecfa rooaa surveyed* 



I nstitution : 

Length ft 
Tcmpenrurc ^ 
Poliutanis 



Dsie: 
Room: 

Width ft 

ReUtivt Humidity " 
Houiekeeping 



By: 
Floor 
Height , 



Room Contents : 

Stored in: 

Light 

Naotfml: 
Artificial: 
UV control: 

HVAC Eouipmcnt 
Heat amogeaent: 
Cooling: 

Humidity control: 

General Secuntv (theft and vandali sm ): 

Fire Hazards 
Electrical: 
Heating: 
Other 

Witer Risks 
Plumbing: 
Steam pipes: 
Buildmg leaks: 

Humidity extremes: 

Tempersmie extremes: 

Leaks: 

Insects: 

Mold: 

Light damage: 
gpmments : 



ERLC 
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jslMmft of gQllflction: 
Type ofMtterial: 

Stored io Room: 
MaoDcr of Stonge: 
(ponditioD of Collection : 
Appearance: 
Wear and Uan 
Soil aad surface dirt: 
Water cuius: 

b. Acid Damage: 
Dtscolocation: 
Esobrittleoaeat: 
pH: 

c. Mold Damage : 
Obvious growth: 
Suiniflg: 
Pulping: 

d. Tn<ggt Damage: 

e. ph9^9^hemie>l Damage: 
Fading: 

Other 

f. Qthgf Damage: 
Remarks ; 



100 BUCKSTONE SQUARE 
ANDOVER 
MASSACHUSETTS 

CONDmON OF COUECnONS 
Date: 



TEL 30» 47U.10I0 
FAX 50a 475-6021 

FORM CI 



By: 



Floor 
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100 BlUCmOHE SQVAMt 
ANDOVn 
MASSACHUSETTS 
0III0-I4N 



TEL 50S 470-1010 
FAX 501 475*1021 

FORM A 



GENERAL BUXLDINC OBSERVATIONS 
Tto fom a»y be tt»d to wcoid cUu vmd^ to. •viiuai* ibc butldiiif from tbe vicwpoini of comervauoo. 



Initimtiop ; T>mU: 
Typ# of buildifii: 

PftdoDBaBUt conitnictiofl ouiemU: 

Site coottdemioai (e.g. cleviitoo. w»ter sources, weelber peuems): 

Hcettof Systtin: 

CooUas sytttn: 

Humidity control sysieo: 

Air cifcuiatioo/riUretioQ systctas: 

B^jl^jinir Sftcuritv 
Intnistoo aiarau: 
Doofs: 
Wioaows: 
Key Cooirol: 



By: 



Fife Secuntv 
Fire tlanns: 
Hee( sensors: 
Spnnklen (type): 
Snoke seasofs: 
Poruble extiagsttsbers: 
Heloo: 

Ip^tmnee Covenge: 
T>ittater Pttn: 
Suff : 

Number 

Preservatioo Offtcer 
f Experieace ia cooservattoa: 
Treatmeat facility: 

Budget : 

Toul/yr for library/archives: 
Totil/yr for preservatioo: 
Preaeivatioo/coosefvatiofi activities iacluded: 



Date of last taspeetioa: 



Updated within last year? 



Remarks : 
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TEL50t47&-1010 
FAX 50t 475-6021 
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SURVEY RECORD/PAPER COLLECTION 



Locitton (shelf/drmwer/s<ctiOD> 
Storage Conditions 



.Shelf 
.Wood 
Overcrowded 



Dm : 



CONSERVATION PRIORITY: 1 2 3 



.Cabioet 
.Meul 

.Poor support 



Other 



.Map File 



Other. 



.Need flat storage 



Environment 

Inappropriate temperature 
Exccasive light exposure 
Biological activity 
Excessive poUtUioo/dust exposure 



Inappropriate humidity 
Circle: artificial naturml 
Circle: insecu nxkats mold 
Circle: Housekeeping good poor 



Other. 



Object CategQfV 

Book 

Oversize book 

Record/ledfcer 
Leathcrfaound 

Sciapbook 

Pan^ihlet 



.Manuscript 
^Typescript 
.Printed document 
.Photocopy 
.Bound manuscript 
.Newspaper 



.Photograph 
.Negative 
.Tintype 
.Daguerreotype 
.Album 
Glass Plate 



.Drawing 

.Archiuactural drawing 

.Blueprint 

.Map 



Other 



Condition 

Surface dirt 

Embritilemcnt 

W ater damage 
Inclusions 



.Stains 

.Unsound binding 
.Period binding 
_Fasteners/ties 



.Tean/abrasion 
.Creases/folds 
.Rod rot 

.Insect/mold damage 



.Fading 
Distortion 



Other. 



Status 



.Stable 



Unstable 



.Active deterioration 



Projected Use 

Heavy (frequent exhibit, research or education use) 
Medium (occasional exhibit or research/stiidy use) 

Low (permanent storage, tare handling) 



Recommendations 

Move collection or modify enviromaent 
Remove inclusions/fasteners Simple cleaning 
Phase/book box ,__Unframc/reframc 
Separate materials ^ 



No treatment 
Folder/box 

Store flat 

Conservator evaluation needed 



Other. 



SEE PRIORITY ASSIGNMENT AT TOP OF PAGE 
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CHOOSING ARCHIVAL QUALITY STORAGE 
ENCLOSURES FOR BOOKS AND PAPER 



WHAT DOES ARCHIVAL QUALITY** 
MEAN? 

•"Archival quality* is used by preservation specialists 
to indicate a set of properties that vary for differing 
materials^ but that have in common the effect of 
reducing the damaging impact of poor environment 
or handhng. True archival^quality enclosures do not 
produce chemicals that damage the objects they 
hold, resist deterioration themselves, and provide 
physical protection and support for their contents. 
Unfortunately the term archival quality is widely 
misused. The buyer of preservation supplies must 
understand the concepts underlying the choice of 
materials and design for enclosures to obtain enclo' 
sures that effectively protect objects of long-term 
value. 

WHAT DAMAGES PAPER? 

Good environment and handling practices offer the 
best protection for valued collections. Where these 
are imperfect, two other critical factors can produce 
damage independently, or can interact to multiply 
damaging effects: 

(1 ) Chemical reactions are responsible for much of 
the damage we see as embrittlement and discol- 
oration in paper. The best known is acid hydrolysis, 
the production of acids when some chemicals react 
with the hydrogen in water. Alkaline chemicals 
neutralize acids. Acidity and alkalinity are measured 
on a scale from pH 1.0 (very acidic) through pH 7.0 
(neutral) to pH 14.0 (very alkaline, or basic). The 
pH of paper enclosures is an important preservation 
consideration. 

Unstable storage enclosures can react with their 
contents, and they themselves can deteriorate to 
produce acids that damage the materials they house. 



Highly stable or inert materials stay in their original 
form; they do not give off chemical by-products that 
damage library and museum objects, and they do nor 
react with the chemical components of paper or 
other materials to cause deterioration. 

(2) Mechanical forces also damage books and paper. 
Abrasion, tearing, breakage in brittle fibers — all of 
these are physical or mechanical effects. Genuinely 
protective enclosures prevent or reduce such dam- 
age. 

BUFFERING 

Chemical components of paper and environmental 
pollutants react with moisture to produce acids. 
Since brittleness and ^liscoloration in acid-damaged 
paper cannot be reversed simply by removing the 
acids and returning the paper to a neutral state, one 
gcal of preservation is to slow their formation 
through providing a controlled environment. 
Failing that, they must be removed or neutralized. 
Paper is often washed to remove harmful chemical 
residues. This process is called deacidification, 
particularly if chemicals are added v'.uring final wash- 
ing to provide an alkaline reservoir (often called an 
alkaline reserve). The more correct term is alkali" 
zation. For paper that has water- soluble inks, non* 
aqueous deacidification is necessary. This involves 
the application of alkaline chemicals in a solvent 
other than water. Whether this buffer is added in 
manufacturing or conservation treatment, the result 
is an alkaline (or buffered) paper. 

WHAT DOES "ACID-FREE" MEAN? 

The term "acid-free* is no longer widely used in the 
preservation community because it can be mislead- 
ing. Acid-free enclosures may be neutral (pH 7.0), 
but this does not indicate that they have the other 
properties desirable for preservation storage. 



The life'cxpectancy of paper depends on a number 
of properties besides pH. Fiber length and strength 
arc important to tear resistance, one measure of 
paper strength. Lignin is a natural component of 
wood that darkens when it is exposed to light. 
"Lignin^free" (more accurately low^lignin) paper is 
made from cotton or linen (which contain little 
lignin) or from other fibers that have had the lignin 
removed. The presence or absence of lignin and 
other reactive chemicals affects the resistance of 
paper to aging. The presence of an alkaline reserve, 
usually itbout 2%, reduces the effect of acid forma' 
tion. In recognition of these important factors, the 
term permanent or permanent durable paper is 
replacing acid^free in professional use. The national 
standard for permanent (alkaline) paper (ANSI 
Z39.48»1984) is being revised to recognize these 
concerns, and will be reissued shortly. 

PAPER ENCLOSURES 

Low'lignin buffered enclosures (pH 8.5 or above) are 
desirable tor most paper-based objects of endunng 
value. The best boxes, mats, and folders have these 
properties throughout. Less expensive enclosures 
may be constructed with a high-quality covering 
over a potentially acidic core. 

A tew paper«based artifacts can be damaged by alka* 
line chemicals. Works of art on paper (which can 
contain reactive pigments), blueprints, and some 
types of photographs should be stored in neutral 
(unbuffered) low'lignin enclosures if paper cnclo* 
sures arc used. 

PLASTIC ENCLOSURES 

Plastics (and here the term is used in a very general 
sense, to refer to the familiar, flexible, often trans* 
parent material) vary greatly in stability. Poly' 
ethylene and polypropylene can be stable enough for 
preservation use if they do not contain plasticizers. 
Plasticizers and vinyls, including polyvinyl chloride 
(PVC), react readily with many other materials. 
Triacetate, while it may be chemically stable, can 
change dimension, so it is not recommended for 
preservation enclosures. Preservation-grade polyes- 
ter, better known by brand names (e.g. Melinex 516 
or Mylar D), is nearly inert and therefore desirable. 

It can be difficult to know if a plastic is suitable for 
preservation. One simple test for highly unstable 
plastic is to put a sample in a clean glass jar with a 
metal lid in the sun for a week. Open the lid and 
sniff immediately at the opening. If there is an 
odor, or if a film appears on the interior of the jar, 
the plastic should not be used for preservation 
purposes. 

KM: 8/92 



CHEMICALLY ACTIVE ENCLOSURES 

A new generation of storage materials based on 
layers of paper including a buffered core impregnated 
with activated charcoal has recently become avail* 
able. Manufacturer's testing suggests that these 
mat^erials extend the life expectancy of paper 
sigii Ticantly further than do simple buffered enclo* 
sures. The mechanism would be the capture and 
reaction of sulfur and other pollutants with activated 
charcoal and buffering material, which would reduce 
the pollutants available to react with paper compo* 
nents. The conservation community has not yet 
had time to evaluate these materials in use, but they 
look promisinjg (and expensive). Contact Conser* 
vation Resources (800'634-6932) for additional 
information. 

DESIGN OF ENCLOSURES 

Enclosures have been designed to meet the specific 
needs of many formats in libraries and archives. 
Collections managers need to become familiar with 
the alternatives, but the following gcneraltties apply. 
(1) Enclosures should provide reinforcement or phv^ 
steal support; they should be stiff enough to protect 
their concents from tean, breaks, slumping, or other 
distortion. (2) Boxes should be fully clofed (without 
gaps or handle holes), with snug lids to exclude 
abrasives and other pollutants. (3) The size and 
shape of envelopest boxcSt folders, or other enclo- 
sures should match the object or objects they hold. 
An undersized enclosure leads to crushing and 
distortion of ob;ects. An oversized enclosure can 
permit interleaving, abrasion, and other mechanical 
damage. The importance of restricting movement is 
reflected in the wide size range of enclosures now 
available from preservation supplien. (4) Book 
boxes should be custom rhade to the dimensions of 
each book. This will limit binding movement. 

FINDING SUPPLIES 

Compare catalogs from a variety of suppliers to make 
sure you find the supplies you want for the best 
price. Read product descriptions carefully; if you 
have questions about the composition of a product, 
ask the supplier for details. If you can't get that 
information, find another supplier. It's a very good 
idea to test the supplies you receive before you pay 
the invoice. Test3 can be done using pH pens, pH 
strips, or a Tri'test Kit (which shows the presence of 
lignin, and identifies acidic paper). These are 
available from library and conservation suppliers. 

In our experience, firms that specialize in conserva- 
tion supplies have developed reputations based on 
their willingness to provide information and depend- 
able productS"but you need to know what you want. 
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CLEANING BOOKS AND SHELVES 



Books should be kept clean at all times. This will 
significantly extend their useful life. Cleaning 
should be done on a regular basis, with the 
frequency of cleaning determined by how rapidly 
dust and dirt accumulate in book storage areas. It is 
important to note that cleaning itself may damage 
fragile bindings, which may not be able to withstand 
the handling required to clean them. Judgement 
needs to be used in deciding when to clean books. 

The organization of a cleaning project and the 
procedures used to clean books and shelves will vary 
depending upon several factors. These factors 
include the physical condition of the books, the 
amount and type of soil to be removed (light layer 
of dust versus heavy accumulation of gritty dirt), the 
nature of the value of the books (if they are valuable 
solely for the information they contain or if they 
have historic, artistic or associational value as well ), 
and the scope of the cleaning to be undertaken (if 
cleaning is an on-going program intended to 
maintain every book in the library, or if it is a 
limited project designed to clean only books in a 
particular area or collection). These and other 
factors are discussed in detail by Ann Swartzall in 
"Preservation," RTSD Newsletter , volume 10, 
November 7, 1985. What follows here is a general 
discussion of basic cleaning procedures. 

In order to reduce the amount of dust and dirt that 
accumulates on books and shelving, floors in book 
storage areas should be kept as clean as possible. 
Floors should be vacuumed regularly. Sweeping is 
discouraged because it tends to stir up and scatter 
dirt. Floors should be washed and carpets cleaned 
when needed. It is essential that precautions be 
taken to prevent books on lower shelves from being 
splashed by cleaning agents. 



Shelves are best cleaned with a magnetic wiping 
cloth, which attracts and holds dust with an 
electrostatic charge. This cloth is sold commercially 
as the Dust Bunny® and the Dust Magnet.® Two 
alternatives are the One Wipe® dust cloth, which 
has been chemically treated to hold dust, and the 
chemical'based product Endust® sprayed onto a 
cloth. Feather dusters should never be used because 
they only redistribute the dust. Heavy dust should 
be removed with a vacuum. Vacuuming should be 
done with a vacuum designed to prevent 
recirculation of dust through the exhaust. Thick 
accumulations of dust and dirt may require that 
shelves be washed with a mild detergent. Careful 
consideration should be made prior to bringing water 
into book storage areas because of the risk of spillage 
and of raising the relative humidity in a confined 
area if many shelves are cleaned at one time. Care 
should be taken to be certain shelves are completely 
dry prior to reshelving books, especially if shelves 
have been cleaned with water. Fast-drying spray 
cleaning agents that do not require mixing with 
water may be preferable. 

Books should be cleaned by being held firmly closed 
and wiped with one of the cloths mentioned above. 
The magnetic wiping cloth is preferable because it 
does not contain chemicals or other substances that 
could be left behind on books. If books are covered 
with a heavy layer of dust, vacuuming may be 
advisable. A soft brush attachment is recommended. 
A piece of cheesecloth or screen should be added 
between the end of the hose and the brush 
attachment to prevent loose fragments on 
deteriorated bindings from being sucked into the 
vacuum. The suction of the vacuum may need to be 
decreased for this reason. The vacuum should not 
be used directly on books of artifactual or 
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associacional value. Instead, a soft-bristled 
brush should be used to sweep dust from the book 
into the vacuum nozzle. When cleaning books it is 
important to hold them firmly closed to prevent dirt 
from slipping down into the pages. Books should be 
wiped or brushed away from the spine to avoid 
pushing dirt into the endcap or down into the spine 
of the binding. The top of the book, which is 
usually the dirtiest area, should be cleaned first and 
then the rest of the book wiped or vacuumed. Dust 
cloths should be changed frequently and the cloths 
used to clean shelves should never be used to clean 
books. 



Cleaning is usually most efficiently carried out by 
two-person teams using a book cart, cloths, and a 
vacuum. Working one fhelf at a time from top to 
bottom, books should be removed in shelf-order and 
placed on the cart, using a bookend to support them. 
The shelf should then be cleaned. Acidic inserts, 
such as bookmarks, scraps of paper and pressed 
flowers, should be removed from books so that 
acidity in the inserts does not migrate into pages 
and damage them. Paper clips and other damaging 
fasteners should be removed so that they do not 
stain or crease pages. Each book should be cleaned 
and then returned to the shelf in order. 



Several book cleaning products are available on the 
market; some are specified for particular types of 
bindings such as leather, cloth or paper. There are 
both advantages and disadvantages to the use of 
these products. Since the magnetic wiping cloth is 
sufficient for most cleaning tasks, it is probably best 
to rely on it and avoid use of the book cleaning 
products. If books in your collection present special 
cleaning problems, these products may prove useful. 
Seek the advice of an experienced professional first. 
In general these cleaning products should be avoided 
for books of value because components in the 
cleaners may cause long-term damage to some book 
materials. 



Since cleaning has the potential to damage books, 
personnel should be taught careful handling 
techniques. Personnel should also be made aware of 
the importance of cleaning. Because it is such a 
basic and time-consuming task, cleaning is often 
overlooked or postponed. However, it is of critical 
importance in extending the useful life of 
collections. By eliminating dust and dirt which 
abrade pages and binding surfaces, attract insects, 
and contribute to an environment that supports 
mold growth, personnel are contributing greatly to 
the preservation of their collections. This basic task 
is one of the most important in preserving 
collections. 



Sources of Supplies 



This list is not exhaustive, nor does it constitute an endorsement of the suppliers listed. We suggest that you 
obtain information from a number of vendors so that you can make comparisons of cost and assess the full 
range of available products. 



Dust Bunny^ Magnetic Cloth 



TestFabrics, Inc. 

200 Blackford Avenue 

P.O. Box 420 

Middlesex, New Jersey 08846 
(908) 469-6446 



Conservation Materials Ltd. 
1165 Marietta Way 
P.O. Box 2884 
Sparks, NV 89431 
(702) 331^0582 
FAX (702) 331-0588 



Dust Magnet® Magnetic Cloth 



Light Impressions 
439 Monroe Ave. 
P.O. Box 940 

Rochester, New York 14603 
(716) 271-8960 
(800) 828-6216 



One Wipe® Dust Cloth 
Endust® 



Available from hardware or 
grocery stores 



Triple filtration system vacuums 



SO: 8/92 



ERLC 



Available from suppliers of 
computer room cleaning 
equipment 
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Ann Swuizell. Coluxxm Editor 
The N«w York Sute Library 

This ccluinn intends to o^r genemJ summaries ofidtas 
and proccices relating to the preservoson of library mo- 
tenoJs. It is not intended to comprchemi veiy cover on 
individuoi topic, but encouroge nen^ thoughts on o 
range of library activities. Coziunents and sug^esooru 
ore iveJcomed. 

Let there be no doubt about it. the foUo%^g is a de- 
scnption of the nitty-gntty side of library work — suzk 
cleaning. Emptying shelves of books, cleaning the vol-- 
umes and the shelves, andreshelving seem Texy straight 
forward and simple. Anyone actually doing it oi*.<r:kly 
realizeshowtime^onsuniingitis. Thus the task^ n 
wntten off as something everyone would like to dc. out 
that never seems to get done. A few obserraaons on the 
process of cleanings '"^^"f^tng planning., proardum. 
and results, are offered here. 

A first point is whether gl^awtng is to be on a proiect or 
progxam basis. In this case. I azD.denning a proieci as an 
operaaon with a clear goal: with the deasioa to reach, 
that goal, all available resources are used as necessary. 
A pn3grani.by concrasi. 15 intended to be ongoing, even- 
tually reaching its goal. For example, a cleaning ptoieci 
may sec out to clean all the volumes i&a coUecnon dur* 
ing summer recess. puiUng laborresouices as necessary 
to complete the tasklAprogtaxtLwouldassignXhours of 
labor to cleaning and. bom that work, decide how to al- 
lot further labor resources. Either approach is a useful 
attack on the problem of cleamng^ but it is important to 
recognize this difference in. approach. Qeaning may 
also be construed as a component of another pro)ect.i an 
approach that should be viewed with caution. If coUec- 
uon mventory or condition survey is the actual project 
goal, do not become bogged down in cleaning routines 
and lose sight of ongmaimtent. 

Deading what the procedure of cleaning will be is the 
next order of business: this should be based on the con- 
dition of Lbe stacks. Dusting., vacuunung* and washing 
are the basic procedures from which to choose, with a 
range of possibilities for unplcmenution. Insome cases. 
It may be appropriate and necessary to provide extra 
cleaamg for mdividual volumes based on binding mate* 
nais. 

DUSTZN& 

Using a treated cloth will capture dust and allow its 
removal from the stack area instead of merely re- 
distnbuang it. The One Wipe* dust cloths have been 



found cot to leave harmful residues wheo used to dust 
booi:s; these cloths are washable and may be refused 
about twenty times. The product Endusr* sprayed onto a 
clotb of your choice is also suggested. Generally avail- 
able dusting cloths art often treated with lemoo oil. 
which is helpful to wooden furniture but not to books 
gxxd should be avoided. When using any treated cloth, 
do not leave the cloth on the library materials for an ex- 
tended period of time. When dusting a volume* hold it 
tightly closed to keep dirt from bemg forced into the text 
block as the dusting cloth moves over the edges* •'Uways 
be sure to move the dusting strokes away from the spme 
area to avoid dnnng din into the bmding margin. It 
should be made clear to simS that the dirty cloths must be 
changed to prevent grinding dirt mto the volumes. 
Heavy concencraaons of dust on volumes are bener ap* 
proached using a vacvium cleaner, followed by dusting 
with the created doth. Where shelves tnemseives are en- 
crusted with din. washing may be the most ef&cient ap- 
proach. 

VACUUMING 

.\lmost any Tacuum cleaner may be used for suck 
cleaning, though some are more easily handled and 
some may require simple adapuoon. Floor models need 
enough Qtsable hose length to reach up and into the 
shelves to be cleaned^ Poruble. shoulder slung models 
may be helpful in maneuvering in the dose connnes of 
stack ranges, but are not necessary. A soft dusting brush 
attachment is necessary; Carolyn Konon's book Cieon- 
ing and Preserving Bindings and Rtiaitd ^4atenais 
(Chicago: ALA. 1969) suggests adding cheesedoth lay- 
ers m the dust brush to avoid pulling up pieces of loose 
bindings. The suction of the vacuum hose may need 
modification, for this same reason, and often a szull ad- • 
justment valve is provided. Vacuum deanevs with dis- 
posable dust bags are recommended for etfiaency and 
ease m getting dirt out of the library: whatever the dust 
collecting device used, it is necessary to momtorthe lev- 
els of dirt collected very carefully axid keep the machine 
operiong well. The noise of the vacuum deaner is prob- 
ably the most disturbing element of these cleanmg rou- 
tines and must be considered in planning work in open 
stack and smdy areas. 

WASHING 

Any process bnnging water into a stack area must be 
carefully considered. The source of tbe water. riiirTanrr 
to be earned and potential for spilling as well as general 
elevanon of the rclauve humidity in the sucks must be 
weighed against the vslue of wasiiing— is it the best 
choice? For shelves that show evidence of mold, wash- 
mg with a household disinfectant such as Lysol* is rec- 
ommended, and is a case where washmg is dearly the 
best choice* Damp sponges and no-nnse spray deaners 
may be suxfiaent for shelf deanmg. where dusnng and 
vacuuming axe not enough. Thorough drying before re- 
shelving is the most imponant step to condude any 
washmg procedure. Book washmg is not recommended 
as something to be dona in the stacks. Any individual 
volumes found heavily enciusted with dirt or mold 
should be referred to special care routines* 
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FURTHER TR£ATNIENT 



Because a wide range of materials has beea aad is 
used in binding library sutenais. there is no one dean* 
ing procidure tiui may be rtcommendtd. Buckram, one 
of the most common binding mauriah. is best cleaned 
with a created dust cloth, or a damp cloth if very dirty 
(with cart to avoid excessive moisture that may cause 
colors to bleed or cloth to swell.) libnry supply catalogs 
someumes carry a book cleaning produa that could be 
used on these covers, but it is probably not any bener 
than the dust cloths. 

Leather bindings and their treacmant are a point o£ 
much discussion m the libraiy preservaaon/conserva* 
tion world. There are several leather dressing recipes 
available commercially or from conservatorr. For a gen-* 
eral cleanusg project as discussed here, leather-bound 
voliunes m good condition, (where the leather u noc 
powdery) should be set aside for further consideraaon. 
Dcssicated leather, the infamous "red rof volumes, 
may be helped by cenain acrylic sprays, but more 
clearly are rebind or protective enclosure candidates. 

Some wntiags on the siibject ox stack cleaning advo- 
cate use of strong fungicides and disinfectants (forma- 
lin, thymol, etc*) for the tr«a(xaentof dusting cloths used 
on volumes m the sucks. At this time, use of these solu- 
tions is not advisable except under controlled condi- 
Uons. For general sucks cleaning procedures, their 
strengths are not needed and their use may be hazard- 
ous. Dry cleaning* usmg Opaline* cleaning pads or art 
gtimL erasers* may be useful for some volumes but this 
procedure is not generally appropruta for general stacks 
cleanmg projects. 

A few further points on equipment: Book trucks capa- 
ble of holding a whole shelf of books art most pracncal. 
Extension cords will probably be necessary for usmg 
vacuum cleaners. Qeaning shelves requires seemg the 
shelves, calling for either step stools of s uffici ent height 
or removal of shelves. 

The most pressing concern of many library adminis- 
trators towards suck cleaning is not the procedures or 
equipment mvoived but the labor costs. Some results 
are shared here; please send information about si mi la r 
projects or programs to the colmnn editor. 

A protect at the Umvenrxty or ivUchigan's Fine Aits Li- 
brary included removing a shelf of books, dusting 
shelves with treated cloths, vacuuming the tops of 
books on a book truck, wiping each volume (head. tail, 
foreoge. spme. and front and back coven) with un%. 
treatea cheese cloth and reshelvmg. The stack workers 
moved m teams, generally one on each side of a double- 
faced range: certain problem volumes (loose boards, 
torn pages thatareobvious. etc.) are shelvedspme down 
for review by a supemsor. Nancy Elbngton of the Pres- 
ervanon Deparcment noted that the team c^orr was for 
security as much as anythmg* but it probably bad a posi- 
tive unpact on progress, too. This approach used 402 
hours to clean the approamauly 50.000 volumes on 
l.a36 shelves of that library, for a labor cost (including 
stack workers and team suoemsort) of S.027/volumc. 
This was done as a special piDiect. but it is hoped that a 
program in the Preservatioa Department will continue 
the coverage. 



In the library of Yale's School of Forestry ana av\- 
ronmental Science, a sradem was hired as summer help 
for a suck cleanmg proiect. Progress has been slow to 
date, but the goal Is to wash shelves and dust and vac- 
uum as many volumes as possible from the collection 
holdings of 130.000 by the end of the summer. 

In the library of Yale's Classics Department. I was able 
to clean approxinuiely half of the library's total coUec* 
tion of 19.000 volumes in forty-five hours. This proce- 
dure included vacuuming books removed to a book 
truck, vacuuming and damp cloth cleanmg the shelves, 
and reshelvmg. Differences here compared to the Michi- 
gan ng\ires may be due to isolauon of the workers; it is 
very monotonous work* More people, especially work- 
ing in team efforu. may be the most proaucuve ap- 
proach. 

A pomt someomes raised is why this cleaning should 
be a special responsibility of the library anyway— why 
not mclude it as a general facility housekeeping rou- 
tine? As Susan 5 waitzburg explams (Preserving Library 
Motenois. Metuchen. N.J.; Scatcciow. 1950). library 
housekeeping is an overlap funcuon of main tenance 
staff and libraruns. If regular lamtonal staff assume this 
responsibility, it should clearly be under the connntnng 
advice of the Ubrarun. Produos and procedures have 
been kmown to change too quickly, dependent on re* 
sources of a supply house, and mdustnal cleaning prod- 
ucts new to the market xn\y not be appropruu for use on 
books. 

Whedacr begmning as a pmieaor a program, time to 
complete cleaning of one collection is of mterest. The 
Classics Library at Yale aizns to clean one half of its col- 
lection each stimmerr the Lenm Sute Library of the 
USSR dusts the enore collecnon twice a year (CaLizu S. 
Rozkova. "Hygiene and Resioraoon of Book Stock at Li* 
brar«s.'* Hestnurotor 1:191-97 (1970); the Columbia 
Umversity Libraries Preservouon Handbook (1960) rec- 
ommends a 3-8 year cycle for cleanmg a coUecuon. de- 
pendmg on the sue and value of the collecuon as well as 
local use and envuoiunent. This leaves much room for 
mdividual vanauon on the theme of stack cleaning. 
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NNPD Guidelines for Using Vacuum Qeaners 



Vacuum cleaners are tcx)ls that are available for use during holdings maintenance and other 
preservation work for cleaning shelves, the exteriors of archives boxes and selected records. Dusting 
brushes or dust cloths must be used when a vacuum cleaner is not safe or appropriate for the task at 
hand. The decision to use a vacuum cleaner should be verified with the project supervisor before 
cleaning begins. The following guidelines describe techniques for using and maintairung vacuum 
cleaners and also specify tlie marmer in which they may be used with records. 



Materials and Areas to Vacuum 

Records 

1) Use a vacuum cleaner to dust the top edges of heavy weight index cards following the techniques 
desaibed below and in the NNPD Cuidelmes for Rehousing index Cards. Do not vacuum index cards 
that are badly damaged or that arc on light weight paf>er. 

2) Use a vacuum cleaner to dust the exteriors only of bound volumes in good condition. Do not vacuum 
volumes with loose or detached spines^ loose labels, or covering materials (such as flaps of leather) 
that are lifting from the boards. Similarly, do not vacuum textblocks that have index tabs or loose 
pages extending beyond their edges. 

3) Never use a vacuum cleaner to dust loose records, maps, posters, photographs, or other similar 
records not protected by rigid covers. 



Storage Containers 

1) Use a vacuum cleaner to dust the exterior of archives boxes. Take care not to damage or remove 
loosely attached box labels. 

2) Never use a vacuum cleaner to dust records within a box. 

3) Remove each box from the shelf and place it on a book truck or table before vacuuniing it. Do not 
try to force the vacuum cleaner hose between boxes on a shelf or between the top of a box and the 
shelf above it. 

4) Use a vacuum cleaner to dust the exteriors of storage containers such as trays with lids. Never use 
a vacuum cleaner to dust roller drawers or Woodruff boxes that still contain records. 



Shelves 

1) Use a vacuum cleaner with the long oval brush attachment to dust shelves that do not contain 
records. 



Techniques for Using Vacuum Cleaners 
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General Pointers 

1) Use only appropriate outlets, extension cords, and adaptors for the vacuum cleaner. If necessary, 
ask your supervisor for assistance in identifying appropriate electrical accessories and in addressing 
all matters of safety. 



(2) 

2) Be aware that the vacuum cleaner has a tendency to pivot while it is resting on a truck or table 
during work. Therefore, before you begin to vacuum, arrange your work space so that records are not 
in danger of being damaged by the nv>ven^nt of the machine. 

3) Also before you begin to work, be sure that records (espedally loose papers) are not positioned so 
that they will fly about if exposed to the strong exhaust of the machine. 

4) When vacuuming, move the brush lightly over surfaces, allowing the suction of the vacuum 
cleaner to pick up and remove dirt. Do not move the brush forcefully across or scrub against the 
surface to be dusted. 

Index Cards on Heavy Weight Paper 

1) When vacuunung the top edges of heavy weight index cards, use the round brush attachment. 

2) Move the brush parallel to the card edges. Lift the brush slightly at the end of each motion 
across the cards before continuing to dust the next section of cards. Slightly overlap the previous 
path of dusting to ensure that all the dust is completely removed. Avoid dragging the brush across 
the cards, which could be damaging. 



Bound Volumes 

1) When vacuunung the exteriors of bound volumes, use the round brush attachment. 

2) Before vacuuming, lightly compress the textblock pages. 

Z) During vacuuming, hold small volumes securely in your hand. Support large or heavy volumes on 
a table or book truck. 

4) To vacuum the covers and the spine, lightly follow the contour of the volumes with the brush. 

5) To vacuum the top and bottom edges of a volume, begin at the spine and move the brush outward. 
Keep the motion of the brush parallel to the page edges. 

6) Never use the vacuum to dust endsheets or other pages within a volume. 



Care and Maintenance of Vacuum Cleaners 

1) Clean brush attachments on a regular basis by removing the brush from the hose and using the 
suction of the vacuum cleaner to remove loose dirt and debris from the brush. 

2) Remove oily or sooty dirt by washing the brush with soap and water. Allow the brush to dry 
thoroughly before reusing it. 

3) Check the vacuum cleaner bag periodically and replace it as necessary to keep the nnachine 
functioning efficiently. (Bags are available from NNPD.) Replace the bag in an area that is far 
removed from records and carefully dispose of the full bag. 

4) At the same time that you replace the bags, wipe clean the inside of the vacuum cleaner and the 
end of the soft aose attachment with a damp dust cloth. 

MLR KG 
3/1/90 
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3 Collection Management 



Arrangement of the Collection 

Thr mit roform rolled ion xhould be arranijed in ji manner which makes 
ii rasy in unr and maintain. Mirmform* Jihmild be divided by form (roll 
film. fn hc. r;ircl) and su»rrfl in rlcarly labeled cabinet!! or on shelves. The 
sy^tfin iisrd for arranjcini; thr collection and for idenitfying materials in «eis 
shuitid Ik' simple. Standard classifications such as Dcwcy or Library of 
C«»nirrrsx wrrc often chiwcn in ilic past. They arc nn\ currently recom- 
mrnflfd. hriwrvrr, Iwratisc lm»wsin(» t« not a sifrnificant factor in micrO" 
form iisr. A system which arranges materials by format and within format 
by rcmsccutivc numlx-rs rrsidis in expansion in only one part of the collcc- 
tion. thus reducing the need for shiftint;. Establishing a separate sequence 
for continuatinns niay l>c desirable for large collections. Libraries with 
microff»rms in several locations (cjc;., branch libraries or special collections) 
will nerd to prrfix cntl numbers with a location symbol. Using this system, 
a sample t all number would be as follows: 



Depending on the availability of staffing and the degree of security 
needed, access to the collection may be cither open or closed. Open access 
can save staff time. A clear plan showing the arrangement of the collection 
and staff assistance in locating materials arc essential when users have 
direct access tn the collection. Some materials, such as items subject to theft 
or mutilation, may need to be kept in a conimlled collection that is accessi* 
btc (miy with staff assistance. Closed access provides greater security, 



I\S1. 
Film 
S 



(optional location symbol) 

(format) 

(serial) 

(the thirteenth serial ac- 
quired for the microform 
rnllcction) 
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greater aisurmnce of ihc avaiUbaiiy of nutcnals, and more pcnonsil iervicc 
to the user. 

Inienhclvtng inicrofornu with ochrr library materials is an alternative 
for smaller collections. It brings materials in microform tu the attention of 
browsing users. A serious disadvantage of intcntheiving, however, \s the 
concomitant d^^spersion of microform reading and printing equipment in 
the library. This dispersion makes assistance tu the user, maintenance of 
equipment and materials, and environmental controU diHiculi and 
expensive. 



Storage 

Microform storage area^ should be designed to preserve the cullectiun 
and provide cOicient accr^Ui. l*hc*y should be located a> ciu»e tu the Mrrvice 
area as possible and arranged in such a way tliat heavily used tiUc*s can be 
retrieved quickly. Steel filing cabinets are most desirable fur stora(.'e uf ruU 
film and microfiche because of the superior packing density and convenient 
access they provide. Thi*y are especially cxmvenient fur heavily used titles 
such as the A/nu York Tivus. A less ellicient but adc*quate and far less costly 
alternative for roll film is the use of inert plastic or cardboard containers 
(six to twelve reels of 35mm film per container) stored on reguhir library 
shelving. Care should be taken that no corroded metals or corrosive |)aints 
are present in filing cabinets or on shelves. Microfilm should be wound on 
inen plastic reek and stored in individual acid*lree boxes. Storage con- 
uiners and individual reel boxes should be labeled clearly with the title, 
volume numbers, publication date», and call iiuiiibers of their contents. 
Film should not be wound too tightly or too loowly on the reel, and rubber 
bands should not be used to secure the film ^iiice they may emit damaging 
sulfur compounds. Acid-free button-and*tie wrap|)ers sluiuld be used in- 
stead. 

Microfiche should be stored individually in acid- free envelopes which fit 
into storage cabinets withoot buckling. The luck of the envekipe should ex* 
tend above the fichc header area %o iliat identilying inlormation printed on 
transparent headers can be read easily. Filing guides and reinforcing 
dividers should be nude of acid-free materiaU, and cate shouki be taken 
noi to compress microfiche too tightly in cabinet drawers. 

Temperature and relative humidity levels in iiiicroforiii siora.qe iireas 
should be constant. No more than 5% iluctuation should occur in either 
during any 24-hour period. The recommended teiii|>erature range is 
50*'-70«F (10«-20«C). Relative humidity rall^•e should be within 
30%-50%. If temperature ur humidity i9» higher than the recoiiiinended 
ieveU, the collection will be suM.eptible to lungus, bletiiislies, stickiii^^ and 
chemical deterioration. Temperature and humidity which are lower than 
recommended levels can cause brittlenes.N. Kajnd tetii|Kratuiv ihaiiges 
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jchnuld he avnidcd, Mncc the resulting condensation can cause Him cmul- 
sinn to swell and damairc the image. 

Master negatives should be stored separately in fireproof cabinets or 
vaults. It is frnod practice to store masters in a different building so that new 
copies can be marie from them in the event that the service collection is 
damnj^cd nr destroyed by fire or Hood. Special care should be taken to en- 
sure constant temperatures of 65®F (I8**C) or lower, and humidity IcvcUof 
3r)% ± h%. In no case should temperatures be allowed to rise above 70**F 
(2I*'C). Dusf control is also important. Camera film or printing masters 
should Im* iisef I only to produce service copies and not for reading purposes. 

All microforms should Ik: storrcl away from radianirs, sunny windows, 
and lirntint; vrnis sincre hrat and light an cause image detc?rioration. Water 
d;miat;r ran nficn Ik- avoidrd if ihc collection is stored at least six inches 
iil>nvc thr fliwir and away from fire sprmklcrs. Roll film that has become 
wr; shoulil Ik' immiTsrd in plastic containers of clean water and sent im- 
niciliatc'iy to a photographic lalniratory to bo <lrird. 

Inspection of Incoming Matc^rials 

As described in an earlier chapter, orders for microforms should include 
format, polarity, image position, image sequence, packaging, and labeling 
spcrifiration^. Once new microforms have been received in the librs^ry, 
thry should be inspected immediately before processing the vendor's in- 
voirc for payment and before sending the material to the processing depart- 
ment for check-in and catalnginR. Full, detailed discussion of acceptable 
mirniform quality is given in Prr-orHer Considerations and Ordering, 
pages r>-7, but fiomrtimcs practical considerations dictate a brief prelimi- 
narv inspection to verify that the material received is the material ordered 
and that there are no obvious deviations from expectations in packaging or 
in ihr micmfnrms themseUxs. Inspection equipment (reader, rewinds, 
magnifier, microscope) need l>c tised only when obvious shortcomings arc 
noiirrd. 

Basic inspection procedures include the following. 
Verificatinn of: 

title 

quantity ancl/i>r rnvcrage (number nf reels ami volumes, dates cov- 
ered. rt(..) 
format (firhc. .l.Smm film, etc.) 
film tyjH* (silver halidc. diawi, vesicular) 
pfilarity (positive or negative) 
image position and image sequence 

Kvaluation of: 

image contrast (sufficient legibility) 

mtcrofichc envelope (size, construction, type of paper) 
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micronim box (size, condition, type, laiacling) 
microftlm reel (type, condition, and winding method) 
microfiche header (informaiion given, legibility, etc.) 



Physical Processing 

Physical processing of new acquisitions is necessary to ensure thai new 
microforms are idenitfied as library property and arc made ready for 
storage and use. Typically, the following steps are involved. 

2. Holi microfilm. Determine whether there is adequate leader and 
trailer (i.e., at least 18 to 20 inches); if there is not, return the iilni to liic 
vendor or, if tliat is iiapracticul, splice on blatii 'ihn. Check to sec that (he 
Jllm is correctly wound on an inert plastic ree. which is in good condition. 
Replace the reel and rewind the film as needed. 

Apply an ownership mark to the leader by means of perforation or with a 
ftlm-marking pen, and add the call number or other identification if 
desired. Although labels arc easily applied, their use is not recommended 
because the adhesive may damage the tilm or reader. Check to see that the 
fdm is snugly but not too tightly wound, remove rubber bands, and secure 
the nim with an acid-free button-and-tie wrerrrr. 

If the storage box in which the film arrives is not acceptable (i.e., is not 
made of chemically inen materials, is a nonsundard size, is in poor condi* 
tion, or is improperly labeled), exdiange or relabel it as necessary. 

Make the necessary statistical count. 

2. MicTpfiche. Examine the envelope in which the fiche arrived to deter- 
mine whether it is of proper size, construction, and material. Add the prop- 
erty marking and, optionally, the call number or other identification infor- 
mation to the envelope. Tide and date of receipt may also be added. If the 
ftche arrives without an envelope or a replacement envelope ts needed^ use 
a chemically inen envelope of proper siae and construction. 

Alternatively, a call number or other identification and ownership marks 
may be added to the microfiche by using a pen which writes on film. This 
method, although time-consuming, is preferable to using adhesive labels. 
Labels add bulk to the file, and their adhesive can damage microfiche. 

When several fiche are kept in one envelope, it may be necessary to place 
a sheet of acid-free paiH:r behind the first ftche to make the information on 
the headers legible. 

Make the necessary statistical count. 

3. Mtay-opaquii. Put an ownership mark on the material and on the 
container. 

Make the necessary statistical count. 
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Collection Maintenance and Repair 

Preventive maintenance \% cx5cntial to keeping the microfomi collection 
in good condition. The library's maintenance program should include 
proper care and repair of reading and priming equipment, frequent vacu- 
uming and dustini^ of reading and storage areas, maintenance of recom- 
mended levels of temperature and humidity, and use of proper storage con- 
tainers and cabinets. Staff and users should be instructed to handle all 
micmforms by their edges since acid from skin can damage Him, and 
frngerprints can obscurr images 

Shelves should be read regularly and microfiche cabinets sampled for fil- 
ing errors. Regardless of whether access to the storage area is open or 
cloitcd to the public, microforr: reading area stall should do all refiling. A 
good method for avoiding improperly wound reels is to use locking take*up 
reel;^ on all reading and printing equipment. 

A regular inspection program should be established to review the condi- 
tion of the collection and to identify problems %uch as dirty, scratched or 
lorn film, and evidence of fungus or other blemishes. 

Microfilm can be torn in even the most carefully maintained collections. 
Special mylar splicing tape is available for emergency rcpain. Ordinary 
cellophane tape should never be used for repairing torn film because the 
adhesive can dama^ both film and reading equipment. If the torn film is 
heavily used or if it shows evidence of other damage such as extensive 
scratching, it should Ik replaced. If replacement is not possible or practical, 
repairs ran l)c made with a heat weld or ultrasonic splicer; splicing, how- 
ever, may rcsiili in the loss of several pages of text since microfilm often 
tears lengthwise. If film is spliced, it is a good idea to caution the user by 
stamping the box with the warning 'Spliced Film— Please Handle with 
Care' and to indicate on the box which pages are missing. 
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Reformatting 



MICROFILM AND MICROFICHE 



Microforms (microfilm and microfiche) have become 
an estabUshed preservation strategy. They permit 
access to information that might otherwise be 
unavailable because the original artifact is vulnera* 
ble to damage or loss through handling. Because 
microforms can be sensitive to damage, good plan- 
ning for all aspects of their care and handling is 
important. Their storage and handling requirements 
have much in common with other photographic 
materials. 

MICROFILM TYPES 

Three types of film are most common in microform 
collections: silver-gelatin, diazo, and vesicular. 

These films come in a number of formats. The most 
familiar are 16- or 35'mm roll microfilm and micro- 
fiche, which resembles a plastic file card. Film can 
be cut into short strips and housed in clear jackets 
to produce a microfiche format. 

Silver-gelatin (silver halide) films. These are based 
on the familiar technology of black-and-white 
photography, and are the only microform medium 
that is appropriate for archival purposes. The image 
is produced by exposing light-sensitive silver com- 
pounds in a film emulsion to light. T\\c resulting 
image is chemically developed but harmful chemicals 
are washed out in processing. The original (master) 
silver-gelatin microfilm is almost always a negative 
image, but positive or negative secondary copies can 
be made. While some early microfilm had a cellu- 
lose nitrate base, contemporary film bases are ace- 
tate or polyester. Only polyester is recommended for 
preservation filming. The emulsion side of this film 
is matte, while the non-emulsion surface is glossy. 



Modern silver-gelatin films are long-lived under 
appropriate storage conditions and normal library 
use. 

Diazo films The emulsion layer of these films con- 
tains diazonium salts that combine with dye couplers 
to produce strong dense colors. Exposure to UV 
light causes the salts to decay and lose this coupling 
capacity. In the diazo process, film is exposed by 
contact printing from a master. Acids used in the 
emulsion to prevent the coupling reaction are 
neutralized by exposure to a strong alkali (usually 
ammonia), and dyes form in unexposed areas of the 
film. The image duplicates the master directly. 
Diazo film is available in a variety of colors, includ- 
ing black. It may have an acetate or polyester base, 
although polyester is increasingly popular because of 
its stability and resistance to environmental factors. 
Resistance to fading depends on the choice of salt 
and dye coupler; black requires a combination of 
dyes. Processed black diazo resembles silver-gelatin 
film but is glossy on both sides. Diazo film is 
reasonably stable but eventually fades, even in the 
dark. Fading is speeded by prolonged light exposure 
(as in a reader). 

Vesicular film. This medium takes advantage of the 
fact that diazonium salts produce nitrogen as they 
decompose on exposure to UV light. In vesicular 
films, diazo emulsion is sandwiched between two 
base layers. The film is exposed via contact print- 
ing from a master, and the image is developed by 
heating the film. This momentarily softens the base 
material, and causes expanding nitrogen to form tiny 
pockets (vesicles) that remain when the film is 
cooled. Typically, residual photosensitive material 
is then fixed by exposing the film to UV light 
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(causing complete decay of the diazonium salts). 
Transmitted light passes through the flat film and 
emulsion but is scattered by the bubbles, causing 
vesicular areas to appear dense. Reflected light 
causes flat areas to appear darker than vesicular 
areas. Vesicular film can produce a positive or 
negative image, depending on the steps in 
post-exposure processing. The image will always 
exhibit slightly raised areas. The film base is. always 
polyester because acetate cannot tolerate the heat 
used in processing. The major flaw in the durability 
of vesicular film is the movement of the base materi* 
al at high temperatures. Vesicular film may suffer 
damage at temperatures below 167**F, which is the 
ANSI 'permissible temperature for film readers. 

Color Microfilm. Color microfilm and microfiche 
are available from a few vendors, but very little is 
known about their potential for preservation use. 
Only one color transparency (positive color) film, 
Ilford Cibachrome, is considered promising for 
preservation. TT»is film, unlike all others currently 
available, has color layers built direcdy into its 
emulsion. Testing at the Image Permanence Insti* 
tute (Rochester, New York) suggests that the life 
expectancy of the dyes is excellent when the film is 
not exposed to light, but that its polyester base may 
be less resistant to deterioration than others. No 
testing of light stability (important to estimate 
permanence in use) has yet been done. Several 
experimental color microfilming projects were still 
underway in 1992. No standards exist for color 
microforms and they are not yet recommended for 
long-tern preservation. Cibachrome may be as much 
as ten times more expensive than black and white 
microfilm. 

STANDARDS 

Microforms used for long-term preservation of 
information require careful production and exami- 
natipn in addition to well-controlled storage and 
handling conditions. Collections that use micro- 
forms should establish specifications and inspection 
procedures to insure that vendors provide films to 
meet their use and preservation needs. ANSl/AlIM 
standards and specifications developed by the Re- 
search Libraries Group of the American Library 
Association (see bibliography) and the Library of 
Congress are useful guidelines. Each institution's 
requirements will differ, but they should be contrac- 
tually specified and systematically monitored to 
protect both collections and the institution's inter- 
ests. 



STORAGE ENVIRONMENTS 

Temperature and relative humidity. In general, 
microform requirements resemble those of other 
photographic materials. Year-round relative humidi- 
ty lower than 50% is recommended for all film 
types. An upper limit of 40% is recommended for 
silver-gelatin films to minimize the likelihood of 
microscopic blemishes from silver oxidation ("mea- 
sles"). Temperature must not exceed 70**?; cooler 
temperatures are preferable. Master films should be 
stored at maximums of 65^F, 35% RH, ±5%. ANSI 
standards PH 1.43 - 1983 and PH 1.53 - 1984 
specify exact conditions for archival storage of film. 

If low temperatures are maintained for the storage of 
use collections, and readers are located outside 
storage areas, a conditioning period is required to 
allow gradual warming of cold films before they are 
read. Rapid transfer from a cold to a warm space 
may cause water condensation on the surface of the 
films. 

Dehumidification systems should be refrigerant -ba- 
sed. Desiccant-based systems can generate fine dust 
particles that may scratch the surface of films. 
Desiccant-charged storage cabinets are not recom- 
mended; the relative humidity in such a system is 
difficult to monitor and control, and dust may 
abrade film surfaces. If humidification is required to 
stabilize fluctuations in the storage environment, it 
should be derived from a system with a contami- 
nant-free water source. Corrosion inhibitors used in 
many large'scale systems can leave reactive deposits 
on library and archival materials. Film is particular- 
ly susceptible to chemical and abrasive damage from 
this source. Trays of water or chemical solutions 
should never be used to humidify storage cabinets. 

As in the case of paper artifacts, fluctuations in 
temperature and relative humidity must be con- 
trolled for long-term preservation. Relative humidi- 
ty and temperature for microfilm collections in use 
should not vary more than ±5%, and ±3% is prefera- 
ble. The cooler the storage, and the better con- 
trolled the relative humidity, the longer the expect- 
ed life of the films. 

Pollution. Particulate air pollutants are an obvious 
source of scratches and abrasion for mirrofilm. 
Silver-gelatin films are most vulnerable to such 
damage. Housekeeping, including regular vacuum- 
ing, is important in storage and use areas. 
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Gaseous air contaminants such as oxides of sulfur 
and nitrogen, paint fumes, ammonia, peroxides, 
ozone and formaldehyde damage film bases and 
emulsions. They may produce oxidizing or reducing 
effects that cause microblemishes on silver^gelatin 
films. Films should not be stored near photocopiers, 
which may be a source of ozone. Films should be 
removed from any area to be painted. Good air 
circulation should be provided by fans and open 
windows, and the paint should be allowed to cure for 
three months before films are returned to the space. 
Wooden shelving or cabinets should not be used in 
areas where microforms of long-term value are 
stored. 

Diazo and vesicular films and silver-gelatin films 
should not be rolled on the same spools, sleeved in 
the same enclosures, or (ideally^ stored in the same 
containers. Space and access problems usually make 
separate cabinets for different film types impractical, 
but separate spools and fiche sleeves should always 
be used. In addition, older vesicular films may be « 
source of acidic deterioration products. They should 
be physically separated from other films and system- 
atically replaced. 

MULTIPLE COPIES 

While perfectly controlled storage environments are 
ideal, multiple copies of microforms can provide a 
pragmatic solution for archival preservation. Most 
collections with films of enduring value use a three- 
level system to allow some flexibility in storage re- 
quirements: 

Master negative. The first generation film (master 
negative) should be a silver-gelatin negative print 
produced from the original artifact and processed 
according to standards given in ANSI/AIIM MS23" 
1991. This is the archival copy, which is used to 
produce a duplicate negative (below) for the genera- 
tion of use copies. The master negative should be 
stored in a different location from secondary copies, 
under conditions as close as possible to the ideal. 
There are a number of repositories that rent space 
for archival storage of microfilm. These are recom- 
mended, but the user should be sure the storage 
conditions meet ANSI standards (PHI .43-1983, 
PHI .53-1984). The only subsequent use of the 
master negative should be the reproduction of a 
duplicate negative lost to damage or disaster. 



for the collection. It should be stored under the 
best available conditions, since it serves as a work- 
ing master to protect the master negative. Ideally, 
it should be physically separate from use copies. 

Use copies. Any of the available media or formats 
may be acceptable, and images may be positive or 
negative. Good storage and handling will extend 
the life of use copies, protecting previous genera- 
tions of microform. 

STORAGE ENCLOSURES 

Since it is difficult to completely remove gaseous 
contaminants with available technologies, it is ex- 
tremely important to enclose films well. If master 
negatives must be stored in poorly controlled envi- 
ronments, sealed metal cans or inert plastic contain- 
ers may provide a solution. Kodak publication D-3 1 , 
Storage and Preservation of Microfilms (Eastman 
Kodak Company, Rochester, New York 14650), 
provides useful guidance for the use of sealed con- 
tainers. This strategy is not a panacea and must be 
used judiciously. Cans must meet chemical compo- 
sition requirements; cans should not be roughly 
handled, or film can be distorted on reels; and it 
will be necessary to examine the film and return it 
to the conditioned cans periodically to make sure no 
deterioration is occurring. It is preferable to use 
acid-free boxes and string ties, then to store master 
film in a temperature controlled facility (see below). 

Enclosures should be chosen following established 
guidelines for archival storage. Since the effect of 
alkaline buffers on photographic materials is still 
being investigated, we recommend that paper enclo- 
sures be of high-quality, acid-free, lignin-free, 
neutral paper. However, if the RH of the storage 
environment is stable and below 50%, buffered 
enclosures should present few, if any, problems. 
Where possible, adhesives should be avoided. "Safe" 
plastics (polyester, polyethylene, polypropylene, but 
not PVC or vinyl) are acceptable. Microfiche 
should be sleeved with the emulsion side away from 
interior enclosure edges to prevent abrasion; this 
also adds protection from adhesives on sealed edges. 
Microfilm reels should be individually boxed, with 
f'*ms held by paper ties. Rubber bands must not be 
used since most contain residual sulfur, a source of 
film and emulsion damage; pressure-sensitive tape 
has been discussed elsewhere. 



Duplicate negative, (duplicate master). This copy 
is usually silver-gelatin or diazo, since vesicular film 
does not provide the same resolution and crispness. 
The duplicate negative is used to generate use copies 



Steel filing cabinets are most desirable for microform 
storage, but inert plastic containers are acceptable 
for library shelf use. Microfiche enclosures should 
fit into drawers without buckling. Dividers and 
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placement guides should be of acid-free materials. 
Do not compress fichc in filing, and use space 
dividers to prevent curling. 

Different types of film should be stored in different 
containers to prevent chemical interactions. 

Filing systems should be designed to minimize hand- 
ling, and storage cabinets should facilitate location 
and retrieval of the material. Wear is inevitable in 
use collections, but its speed and severity can be 
controlled. 

USER EDUCATION 

Education of staff and users is essential. Since acidic 
oils and fingerprints can damage films, gloves should 
be worn when handling master or duplicate nega* 
tives. All films should be handled by the edges or 
leaders. Only one microform at a time should be 
removed from its enclosure. Fichc should be 
resleevcd immediately af:er use; film should be 
reboxed. Rolled film should never be pulled tight 
on the reel; this can cause abrasion. Paper bands 
should be used to prevent accidental unreeling of 
films. 

EQUIPMENT 

Ease of use and maintenance should be considered in 
choosing equipment. Microform readers generate 
heat; ANSI standards specify an upper limit of 167®F 
for temperature at the focal plain. Some diazo films 
are damaged at this temperature, and long exposures 
of small areas of film (e.g. a single frame) should be 
avoided. Readers must be turned off if the user 
leaves the equipment. Reader lens size should take 
into account the reduction ratios used for filming. 
Preservation microfilming is usually reduced between 
lOx and 24xt so lens magnification should be in 
similar ratios. Zoom lenses, which allow for change 
ing magnification, are now available. 

Equipment should be inspected weekly and main* 
tained daily. Image quality will be decreased by 
dirty equipment. A staff member should have 
assigned responsibility for equipment maintenance 
and should be trained by manufacturer's pen/Onnel. 
Dust below the screen level will be magnified by the 
optics of the reader. It can be transferred to the 
microform, where it can obscure details and damage 
film. Dust covers should be used religiously. Grime 
builds up on the edges of glass flats to create another 
source of abrasion. Glass flats and carriers should be 
cleaned daily. A regular schedule for cleaning 
lenses, mirrors, and viewing screens should be estab* 



lished. Instructions for equipment maintenance arc 
beyond the scope of this report. General instruC' 
tions are given in Francis Spreitzer's Microforms in 
Libraries (see bibliography), 

DISASTER PLANNING 

Disaster planning is critical for microform collec- 
tions. Microforms are highly susceptible to water 
damage. They must be protected from flooding or 
burst pipes. Once wet, this material must not be 
allowed to dry in rolls or enclosures; it will stick to 
itself and enclosures. Wet microforms must be 
removed from enclosures. Rolled film must be 
unrolled. It can be air dried, but it is most efficient 
to locate in advance a local film processing lab that 
can provide this service in an emergency. Micro- 
fiche can be dried flat, emulsion side up, in single 
layers, or clipped to a line by an edge that bears no 
image. Diazo is prone to water spotting, and squee- 
gees or lint-free pads should be used to control 
beading. Vesicular film is prone to distortion during 
drying. 

These materials should not be frozen or freeze-dried; 
film layers may separate, and handling damage is 
difficult to prevent. If microforms cannot be air 
dried immediately, they must be immersed in clean, 
cold water and sent to a laboratory for safe washing 
and drying. Mold growth must be prevented on all 
film types. Diazo and vesicular films may be cleaned 
with a slightly moistened lint-free pad; if mold 
effects silver'gelatin film, seek professional assis- 
tance. 

CHOOSING A MICROFORM PROVIDER 

Commercial microfilmers are often a cost-effective 
provider for converting books and documents to 
microform. As stated above, each institution should 
develop standards for its microfilm, and these stan^ 
dards should be part of the contract for services. It's 
a good idea to visit the microfilm provider to make 
sure fire, housekeeping, and security meet the needs 
of the collections that will be filmed. This is espe- 
cially important to prevent damage to original 
materials that will be returned to the collection, 
rather than discarded. 

In some cases a special-service filmer is apropriate. 
Many objects are filmed because they have become 
too fragile to survive handling by researchers. If 
this is the case, or if the institution wants to retain 
bound materials in the original form, consideration 
should be given to using a special-service filmer. 
High- volume commercial microfilmers lack the 




MICROFILM & MlCROnCHE 4 

120 134 



equipment, time, and expertise to process fraj^ile 
materials without damage to brittle paper or deteri* 
orated bindings. Costs for special service will be 
higher^ but valuable artifacts or hard'tO'film origi* 
nals (e.g. tightly-bound volumes with obscured 



gutters or documents with fading or inadequate 
contrast) may require this expense. NEDCC has 
extensive experience in special microfilmingand can 
be contacted for estimates or advice. 
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Ideally, stack areas should have no windows at all, 
even if items are boxed. If windows are present, they 
should be painted over or, preferably, boarded up. Win- 
dows in processing areas or reading rooms may be han- 
dled differently* in pan for aesthetic reasons and human 
comfort and in pan because materials are exposed for 
relatively brief periods of time. Windows in these areas 
should be outfitted with UV-Hltenng shields, which are 
available in rigid sheet form (such as Plexiglas^ UF3) 
or in thin rolls that can be applied directly to the insides 
of windows. As an intermediate step— or a further pre- 
caution — window shades, blinds, or opaque curtains 
may be used to limit the amount of sunlight entering the 
area. Architectural features, such as caves or overhangs, 
also may be a help in this regard. Another means of 
reducing the level of ultraviolet radiation in archival 
quarters is to paint wall.^ and ceilings with paint contain- 
ing UV-ab'^orbing zinc white or titanium dioxide. Light 
(from any source) rcflcaed from surfaces painted with 
these pigments contains little ultraviolet radiation. 

Ruoresccni light lubes should be covered with U^. 
niiering sleeves; these are flexible plastic covers that 
contain a UV.absorbing material and that slip directly 
around the fluorescent tubes. Despite manufacturers* 
claims, UV.filtertng screens do not last indefinitely. 
They must be changed on a periodic basis: every 7 to 10 
years is recommended. Fluorescent tubes that have been 
coated directly with a UV.absorbing material also may 
he purchased, though they are a more costly alternative. 
Mamtenance crews, if not supervised, may untnten* 
ttonally discard UV^nitertng sleeves or replace coated 
tubc^ with regular fluorescent lights. In some targe in- 
stitutions, outside firms are hired to change fluorescent 
lights on a regular basis. As such serv'ice contracts arc 
fulfilled throughout institutional offices and buildings, 
special archival concerns may be forgotten if the ar- 
chivist is not vigilant. While UV filters and coated 
fluorescent tubes must be replaced periodically, it is not 
cost*effective to discard them prematurely. 

Incandescent lights pose no significant threats to ar- 
chival materials from ultraviolet radiation, and thus are 
the preferable light source in archives. Despite the fact 
that incandescent lights are somewhat more costly to 
operate th^^n fluorescent lights (and many institutionrs 
hsvc switched to the latter for this reason), good 
arguments may be made on behalf of incandescent 
lighting. First . there is generally no reason to have lights 
constantly on in stack areas. If incandescent lights were 
turned on only when material had to be retrieved or 
refiled, there would be an energy savings in addition to 
reducing the threat to the materials from light damage. 
Further cost savings would result because no filtering 
devices would be required. Over time, this could effect a 



substantial savings, since filtering sleeves must be re- 
placed periodically. The primary concern with incandes- 
cent light is the possibility of heat buildup; this prob- 
lem, however, is associated with incandescent bulbs in 
enclosed areas, such as exhibit cases, and would not be a 
problem in stacks or processing rooms. 

New lighting found in many reading and exhibit 
areas, particularly those with high ceilings, may include 
high*intensity quartx lighting. These lights should be 
checked for their UV, blue, and Wolet-blue contents, 
and retrofitted with appropriate filters if needed. 

As a general practice, light levels in archives could be 
lowered substantially both by keeping lights off when 
they are not necessary 2nd by reducing the wattage. 
When fluorescent lights are used they are generally in- 
stalled to the point of excess: lighting systems should be 
adjusted to allow turning off every other range. Timed 
shut-off switches also should be considered for storage 
and stack areas. 

Actual light levels within the archives (and especially 
in exhibition areas) should be monitored. Meters that 
measure both visible and ultraviolet light are available, 
although the latter are costly. Some photographic light 
meters may be used to measure foot candles. Assistance 
in monitoring levels of ultraviolet radiation may be 
sought from local art museums, universities, or lighting 
engineers. 

Housekeeping 

Housekeeping practices in the archives have great im- 
pact on the preservation of collections. An atmosphere 
of orderliness and cleanliness is a positive impetus to 
maintain good conditions, and creates a positive impres- 
sion with visitors and donors. Clean surroundings also 
discourage insects and rodents from settling into the ar- 
chives. Further, housekeeping activities provide an op- 
portunity to observe conditions throughout the 
repository and note problems (such as harmful shelving 
practices) that otherwise might go unnoticed. 

Food and drink should be strictly prohibited from the 
archives storage, processing, and reading areas. Kitchen 
facilities and staff lunch rooms should be kept 
scrupulously clean and should be sufficiently removed 
from areas where archival materials are stored and used. 
Accidental spills can damage or .stain archival records 
and, equally important, crumbs and garbage will attract 
insects and rodents. Insects can be a particular problem 
in tropical climates, but they are a potential threat in 
any archival repository no matter its locality. At the 
first sign of insect or rodent infestation, action must be 
taken. The services of a qualified licensed exterminator 
should be engaged; and it also may be useful to consult 
with an entymologist from a local university or natural 
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history museum if insects camiot be identified. Any 
chemicals that are used in archival settings must be non* 
toxic to humans and nondamaging to record materials. 
Chemicals used to control pests should never be placed 
in direct conUct with archival materials, nor placed in 
archives storage boxes. 

Sucks and storage areas must be kept clean of debris 
and any material that is extraneous to collections. An 
ongoing program of dusting shelves and boxes will help 
to control the amount of airborne dirt that can settle in* 
to boxes and folders. Shelves, storage conuiners, and 
the exteriors of bound volumes may be cleaned with 
treated dust cloths (One-Wipe* cloths are recommend- 
ed), or Endust*" may be sprayed onto a piece of soft 
fabric such as cheesecloth. These producu are recom- 
mended for such uses in archival and library settings; 
they readily pick up and trap the dirt rather than 
spreading it around from one surface to the next. 
Another aid in cleaning shelves, boxes, and bound 
volumes is a portable tank-type vacuum cleaner, which 
will remove heavy accumulations of din. The suaion 
should be low, and cheesecloth or a piece of nylon 
screening should be placed over the nozzle to prevent 
fragments of bindings or paper records from being 
sucked into the machine. After initial vacuuming, it 
may be necessary to complete the job with treated dust 
cloths: very fragile items should only be dusted by hand. 

If shelves are exceptionally dirty— or if they have 
housed mold-infested materials— wet cleaning is 
desirable. One cup of Lysol* Disinfectant per gallon of 
water is a satisfactory cleaning solution. The active in- 
gredient in Lysol* is the fungicide o-phenyl phenol. 
Rubber gloves should be worn, and the shelves should 
be allowed to dry completely before reshelving collec- 
tion items. 

Any cleaning that is done by maintenance or janitori- 
al staff should be done during regular working hours 
when the archivist is present to supervise. This is i 
precaution from several perspectives. Many archives 
processing areas appear cluttered to the unpracticed eye, 
and well-meaning janitors may inadvertently discard 
materials that were intended to be saved. Any water 
commg into the archives must be carefully controlled. If 
floors are to be washed or waxed, care must be taken 
that records storage cartons are not permanently affixed 
to the floor as the wax dries. (Despite the fact that ar- 
chivists know that it is not good practice to store boxes 
on the floor, the practice persists in bulging 
repositories.) Further, it should be ascertained that any 
cleaning supplies or solvents used in the archives pose 
no threat to collections because of dangerous fumes; 
sensitive photographic emulsions are especially suscepti- 
ble to damage or alteration from solvent fumes. Prod* 



ucts containing oil, chlorine, alum, peroxides, and am- 
monia should be avoided; paint and turpentine fumes 
are also destructive. Ail cleaning supplies should be 
stored well away from the archives. A fmal housekcep* 
ing concern relates to the security breach that is posed if 
maintenance suff have access by key to the archives 
after hours. 

Security 

Security is an issue that encompasses all aspects of ar- 
chival work, and should be considered as it relates to 
processing collections, supervising readers, and pro* 
viding theft deterrenu. In the present context, however, 
security is an issue that must be addressed in providing a 
safe environment for archival materials. 

The archives building and its perinieter must be 
evaluated to determine possible routes of unauthorized 
access or egress. Within a building, the layout of the ar- 
chives quaners must be evaluated, paying particular at- 
tention to windows, doors, and skylighu. Emergency 
exits with crash bars should be outfitted with alarms. 
Heavy-duty locks should be installed on doors and win- 
dows, and the need for window grills or bars deter- 
mined. Intrusion alarms at doors and windows should 
be installed and connected to monitoring panels at the 
security office, local police sution, or commercial 
security firm. The need for motion detectors with 
remote alarms should be evaluated as well. 

If the archives storage, processing, and reading rooms 
are not all contiguous, patterns of access and use must 
be scrutinized. Off-site storage facilities must be con- 
sidered in these contexts as well. Stack areas should be 
closed to all but archives personnel, with limited access 
allowed in other parts of the archives quaners. Re- 
searchers should always be monitored in the reading 
room, for example, and any visitors brought into the 
processing areas should be supervised. The archives 
should be keyed on its own system separate from the 
rest of the institution, and key distribution should be 
limited and strictly controlled. There is no reason for 
everyone on suff to have access by key or combination 
to stack or high security areas such as vaults; access to 
these areas should be on a necd-to-use basis. Distribu- 
tion of keys to non-archives staff should be avoided at 
all cosu. Maintenance or security staff should not have 
unsupervised access to the archives.* 



*F(K lurlhcr iniornuilion on afchiv^Al Mxuriiy. kcc: Tiiituihy Wiiich. 
Archivti ami Mummcnpu: Snunty, iX^iiC Mjinuul b«fick. Chicago: 
Society of Amcfican Art:hivuik. 1977. 



r o 

ERIC 



127 



138 



38 



CONSERVATION 



6 Storage of Archival Materials 



Storage Equipment 

The layout of the archives storage area must provide 
an efficient use of space and meet the physical needs of 
the collection. Shelves should not be placed directly 
against outside or basement wails because of the 
possibility of excessive moisture buildup or aaual leaks. 
Also, shelves should be positioned parallel with the 
direction of air flow in the room to allow good circula- 
tion in and around stacks* if book trucks or ladders are 
to be used, aisles will have to be large enough to accom- 
modate them. Oversized materials require more aisle 
space for access and shelving than do smaller record for* 
mau. Factors to consider in determining the height of 
shelving uniu are ceiling height, proximity to light fix- 
tures or pipes, and potential awkwardness or difficulty 
of lifting heavy boxes* in a warehouse setting, high 
ranges of industrial shelving may be used, although 
safety factors for staff and material must be considered. 
H'^avy-duty ladders that have platforms rather than nar- 
row steps or rungs should be employed wherever 
transfer cases or document boxes must be lifted to high 
levels. 

Storage systems should provide overall support and 
protect materials from physical or mechanical damage. 
Storage areas and equipment must be designed to meet 
the preservation needs of special record formats, such as 
oversized material, photographs, bound volumes, and 
sound recordings. Decisions about these systems should 
be based on the format and condition of the material, 
and not on traditional praaices that mandate keeping 
disparate formats in a collection together despite their 
physical needs. Good intellectual controls, i.e., an in- 
ventory and location file, should overcome any 
resistance to separating a collection into parts to provide 
for Its greater protection. 

Good shelving equipment must be heavy-duty, con- 
structed of non -damaging materials, and designed to 
impose no stress on collections. It is recommended that 
all storage equipment, including conventional library 
shelving, industrial shelving units, map cases, and filing 
cabinets, be constructed of steel with a baked enamel 
finish. The finish should be smooth, not bumpy or 
abrasive, and there should be no sharp edges or corners 
that could function as cutting edges and thus danuge 
material. 

Ranges of library and industrial shelving are com* 
monly used in archival settings for storing document 
boxes, transfer cases, bound volumes, and oversized 



records. These units should have shelves that adjust ver- 
tically to accommodate materials and boxes of varying 
sizes. To increase their sturdiness, free-sunding units 
should be bolted together as well as to the floor, and 
they should be cqtuppcd with back and side braces to 
further avoid tiie possibility of collapse. Shelves should 
sit on a base four to six inches of f the floor to provide 
an extra meastire of proteaion for archival materials in 
the event that flooding results in water collecting on the 
floor. 

Wooden shelves are not desirable for the storage of 
archival materials because of the pouibility of pitch, 
resin, peroxide, and acidic products leaching out and 
damaging records* Oak, which traditionally has been 
used for book cases and shelves^ has a particularly high 
formic add content. Unfortunately, many archives and 
special colleaions departments store their treasured 
volumes and records on beautiful wooden shelves in 
recepuon or reading areas. While the decor is pleasing* 
it poses potential problems for the materials. If wooden 
shelves are already in use and the likelihood of change is 
not great, precautionary measures should be uken. Raw 
wooden shelves should ntw be used. Wood must be 
properly scaled vrith two or three coats of polyurethanc 
varnish to prevent Ugnin and other damaging materials 
from leaching out. After varnishing, shelves should be 
**cured,** or allowed to dry for several weeks, before 
material is rcshelved. An alternative to varnishing 
shelves is to line them with heavy (5-mil) polyester to 
provide a proteaive barrier between the shelves and the 
records stored on them. Approprutely sized strips of 
polyester can be cut most economically from a roll; and 
the strips may be held in position on the shelves with 
double<Dated upe (the same as that used for encapsula- 
non). 

Map or blueprint cases also should be constructed of 
steel with a baked enamel finish. Drawers should be no 
more than two inches deep, although shallower drawers 
(3/4 inch) are preferable. Deep drawers encourage 
overstuffing and inflict greater mechanical stress on 
items during retrieval and refiling. Drawers should be 
outfitted with fabric dust covers or rear hoods to protect 
the contents from slipping over the b?.cks or being 
caught up and damaged as drawers are maneuvered. 
High-quality, heavy*duty map cases are expensive but 
prove their worth over time. They should have locks, 
and drawers should roil easily on ballbearings rather 
than sliding in grooves, which often results in their 
becoming misaligned or stuck. Map cases also should be 
equipped with stop devices to prevent drawers from 
sliding completely out of the unit when they are opened. 

The location of shelving for oversized materials is im- 
portant, whether map cases or industrial shelving are 
used. Access to and from MiXii equipment should tt 
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direct and free from obstructions. Filing will be less 
hmrdous if there is room for drawers to be pulled out 
completely to the stop position. Alio, there should be a 
large flat surface near the oversized shelving unit where 
folders and items can be placed to expedite Tiling and 
sorting. 

Filing cabinets serve a number of purposes for ar* 
chival storage. These, too, should be made of steel with 
a baked enamel finish. Wooden Tiling cabineu, wooden 
map drawers, and containers that have raw wooden in* 
tcf iors should be avoided. Goscd wooden containers of- 
fer greater hazards than book shelves due to the build- 
up of decomposition by*products in an enclosed space, 
whereas open shelves allow these by-products to be 
diluted in the surrounding air. Filing cabinets should be 
evaluated to determine if they have any moveable parts 
that could damage archival materials. For example, 
back supports or sprtng*type devices designed to hold 
contents upright may exert too much pressure or fragile 
material, or may allow papers to get caught up in the 
system and thus suffer damage. Potentially harmful 
features should be removed. 

If the archives is the repository for archaic Tiling 
equipment as well as historical records, the suitability of 
the equipment for housing valuable collections must be 
evaluated. The type of material. Tinish. and mechanical 
features must be considered. For example, the action of 
a drawer rotating open in a circular motion rather than 
rolling on a Hat plane could damage fragile material as 
it moves about. Spring clamps may exert too much 
localized pressure on brittle items. Filing equipment that 
is not suitable for storing archival materials, if it cannot 
be discarded, should be recycled to other uses, such as 
stonng office supplies. 



Storaf^c Materials 

All paper and board stock used in conjunction with 
archival materials, such boxes. Ttle folders, enve- 
lopes, and mat board, should be acid*free and buffered 
to have an alkaline reserve with a minimum pH of 8.5. 
In addition, archival storage materials should contain 
no ligntn. groundwood. or alum-rosin sizing. Some 
photographic materials are excluded from this recom- 
mendation, as noted on page a4. Storage materials that 
have an alkaline reserve are available in a wide variety 
of sundard sizes and formats to meet virtually every 
collection need. In addition, suppliers are willing — for a 
fee— to fabricate folders and boxes to specialized sizes. 
Also available are paper and board stock that allow the 
skillful archivist to construct custom-made storage 
units. Acidic filing materials, of which there are ^dlrss 
examples ranging from manila folden to glassine 
negative sleeves, do not provide long-term protection 



for archival materials. They are inherently unsuble and 
will break down over lime; it is not at all uncommon to 
see top edges missing from old manila Tile folders. More 
importantly, add will migrate from these enclosures to 
archival records stored in them. For example, cor- 
rugated cardboard boxes emit substantial quantities of 
peroxides and Ugnin by*producU, which are especially 
harmful within closed containers. 

Some archivists and administrators argue that it is a 
waste of money to use folden and boxes that have an 
alkaline reserve on materials that have not been 
deaddlTied. There are other ways of looking at this 
issue, however. The information that is currently 
available on the damage caused to records from 
add — whatever its source— is conclusive. It renders 
dedsions to keep valuable records in acidic conuiners 
unconsdonable and unenlightened. Further, it is incor- 
rect to assume that all archival papers are inherently 
addic; some are quite sound and do not require 
deaddiTication. It is a basic conservation pnndple that 
any materials brought into contact with a collection 
must be non-damaging; suspect or nontested materials 
should be kept away from valuable records. Thus, even 
a beginning archives can institute sound cofuervation 
practice by using only safe storage materials. There is a 
further, perhaps psychological, advantage to replacing 
acidic Tile folders and boxes with conuiners that have 
an alkaline reserve: records that show evidence of care 
and attention will elicit careful handling, while records 
that look timewom and sit in ragged dirty folders and 
boxes give the impression that they have little value to 
the repository or anyone else. (See Figure 6-1.) 

A wide variety of plastic materials are bdng used to 
store and protect archival records. The recommended 
plastics have several positive attributes. They are inert, 
or chemically stable, and will undergo no changes that 
will have an adverse effect on material stored in them. 
Further, they allow dear visual access to records, are 
strong, and protect fragile materials from mechanical 
damage that could result from handling. Perhaps the 
most common plastic found in archival repositories is 
polyester, often referred to as Mylar** , its DuPont 
tradename. Polyester is used to encapsulate brittle 
paper, to construct protective folders, and also has 
many uses in mounting exhibiu. Plastic envelopes and 
sleeves are bdng used increasingly for housing 
photographic prints and negatives. They allow im- 
mediate visual access and also protect sensitive 
photographic emulsions from Tingerprints. 

Plastics that are safe to use with photographs and 
other archival materials include, in addition to poly- 
ester, polyethylene, polypropylene, and triaceute. The 
sheets of black paper that are often found within inert 
plastic sleeves when purchased should be discarded; 
these sheets are addic and will damage materiab stored 
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Fifiifv Tliu coteuoQ wooia bcflcfii by rtmoval (iom Uic 
acinic Mnd dirty covclopcs in which it is stored. Improved 
storifc cooduions would also procnt a beuer ima«e to 
rescarchew and poieo^ial dooofs> 

in coQUO with than. As t pmuuonsry mcuurc, the 
pH kvd of any paper iascm ia commcrdai plastic 
sleeves sbpitld be tcMed before use. Polyviaykfaioride, 
which is used io a number of oommercially available 
photographic albums, sleeves* and slide enclosures, has 
no place in an archival repository. It is not incn but 
readily defrades upon eiposure to heat and light, emit- 
ting plasttdxcr by-producu and hannful gases that are 
very damaging to records. 

When purchasing any storage materials for archival 
records, it is important to specify thecxaa requirements 
of the materials in precise language. American National 
Standards Institute (ANSI) or govcnunent speoHca- 
tions should be cited as appropriate. The term **archivai 
quality*' may be used, though a is imprecise. When 
ordering paper and board stock, pH ranfe should be 
spedfied; groundwood papers and those with alum- 
rosin suing should be spedfically excluded. Orders for 
plastic materials should explicitly exclude plastidzers, 
surface coatings, and UV absorbenu or inhibitors. It is 
safest to purchase storage materials directly from 
rcpuuble archival and conservation suppliers. It is in 
their best interest to work with both archivisu and 
manufacturers to keep quality high and within recom- 
mended spectfications. As a precaution, ho%vever, a is 
always wise to double check an order. For example, 
once a shipment of boxes and paper is received, it is a 
simple matter to conduct several spot tcsu to check the 
pH level (set Appendix B5 for instructions) to make 
sure it is within the proper range. Orders for all archival 
storage materials should specify that no substitutions 
are accepuble. Questions should be miied if problems 
develop with a product, or if there is any suspicion that 
specificauoiu have not been precisely honored. Qucs* 



tioos saay be addressed to both the supplier and the 
manufacturer; reputable supplien will correct any prob- 
lems with new shipmenu. 

It is — to know exactly what a product consisu 
of before purchasing it. This is a special problem with 
plastics. It is often impossible to determine the composi- 
tion of a product from packaging materials or advertis- 
ing daims. In such instances, clarification (via the pro* 
dua dau sheet) should be requested from the manufac- 
turer. Local an, photographic, and stationery supply 
stores should not be viewed as appropriate sources for 
archival storage materials. While the paper may have an 
alkaline reserve and the photographic sleeve may be 
polyester, it is unlikely that salespeople will know the 
precise composition of their product lines. Similar cau- 
tions should be uUcen when purchasiitg other archival 
and cooservati^w supplies. The terms "archival** and 
"archival quality** are commonly used to denote char- 
acteristics of permanencT and are often included in 
advertising litcrHurc to invoke the impreuion thai 
productt have keeping qualities and non«damaging 
rharanfrisiin. They may indeed, but it is alivays ad- 
visable to evaluate the source and ktiow whether or not 
productt and msfrrials have been independently tested 
for their safe use with archival records. 

Storage and Handling of Specific Record /^/^ 
Formats 

Archival records exist in a wide rartge of formats. 
While they can be preserved compatibly under the en- 
vironmental conditions described in the preceding 
chapter, some records have specialized filing and 
storage requiremenu because of their physical format or 
condition. Appropriate storage practices for a number 
of archival record formau are described below. 

Uabound Records 

This category encompasses a wide range of materiaU: 
correspondence, legal documents. Tifuncial records, 
leafleu, minutes, and broadsides. The list is potentially 
limitless, and, in terms of their storage requiremenu, 
may include pamphleu, publications, and small 
booklets (such as consthutions and tnembership direc- 
tories) as well. Virtually any paper record that meeu the 
sue limiution should be stored in file folders and boxes 
that have an alkaline reserve. Based on collection for- 
mat aiul need, many repositories find a advanugeous to 
adopt either legal- or tetter-sized supplies and to use 
them consisteml>. Such uniformity expedites shelving 
and niing systems. Envelopes and pamphlet boxes are 
also useful for filing pamphlet collections and smalt- 
format items. Many repositories have traditionally used 
documem boxes that are designed to sit upright on 
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shelves, with file folders perpendicular to the shelvts 
%vithin boxes. This approach is utisfactory when 
records are in food condition, but it m/iy also result in 
fragile and brittle papers standing on edge, forced to 
bear their own weight. This may be more stress than 
some papers can bear. Thus, uniform, flat storage for ar* 
chival records is recommended to a!i(eviate this problem. 
Rat storage provides overall support for records and 
avoids problems of curling often associated with upright 
storage. The adoption of flat storage would nccessiute 
a reorientation of upright boxes, the repositioning of 
box labels, and possibly the adjunment of shelves. Flat . 
or clam-shell document boxes thus would be more/ ^ 
suitable for this purpose than upright boxes, though the 
latter could ceruinly be adapted. While the shifting of 
an entire collection to flat storage might seem over- 
whelming, it should be considered. New shelving prac- 
tices could be instituted slowly over time, with fragile or 
brittle items given priority for immediate shifting. At 
any rate, repositories should be aware of revised think- 
ing in this area and take it into account, apecially when 
renovating or planning new quarters. At a minimum, 
flat storage should be adopted where the physical condi- 
tion of collections requires it. 



Uab««iid Omfted Malcrlaii 

Unbound oversized items often' found in archival 
repositories include posters, blueprints, architectural 
drawings, broadsides, and maps. They should be placed 
in file folders that have an alkaline reserve and stored 
flat in map cases. All folders should be cut to the same 
size as the drawers to ensure that they do not get 
misplaced or pushed to the backs and crumpled. The 
size, weight of contents, and maneuverability of the 
folden must permit safe handling. In some instances, 
two people will be required to ufely retrieve and file 
oversized folders (see Figure 6-2). The number of items 
per folder will depend on condition and value of 
material. At times, one item per folder will be war- 
ranted; however, since oversized materials are inherent- 
ly awkvrard to handle and very susceptible to damage 
because of their size, the maximum number of items in a 
folder should be ten to twelve. Large pieces of paper cut 
to the same size as the folden may be used as interleave 
ing sheets, botH to protect fragile materials and to help 
bar the weight of items as they arc being taken in and 
out of folden. Wide* heavy-weight paper that has an 
alkaline reserve can be purchased by the mil and cut to 
size for this purpose. If extra support u require to keep 




<'^- - .. . . 

FifHrt i^2. O^mittd records are olten endanptrtd because of the sheer awkwardness or their format. Pnnervaiion is enhanced 
when two people handle them. 
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f rtgile items or maicmb with fUdof iaftga rigid ud 
inuct as they art bdag handled, a piece of alkaiiae mat 
board may be placed wiUun a folder to keep items from 
Ikxiac or beadias. Eapcdally large items may be folded 
once (with, rather than apunst, the gfiio of the paper) 
and stored in folders as wclL If there is mm than one 
fold, ho%vever, the poinu at which the folds intenca 
become very weak and will brenk down in lime. If map 
cases are not available, oversixed folders may be wrap- 
ped and placed flat on industrial shdvins units. 
Depending on the sizes of the items to be siored, large. 
Hat document cases are another alternative; these also 
may be placed on industrial shelves. 

If items are too large for flat storage, an acceptable 
altemauve is to roll materials around the outside of 
ncuuai pH tubes. Wide-diameter cardboard tubes may 
bettsedaswcUif they are first covered with either paper 
thai has an alkaline reserve or polyester. The tubes pro- 
vide rigid support for oversized items; under no dr* 
cumstanct should material be slipped inside a tube. 
Sheeu of neutral pH tissue paper should be positioned 
on the items as they are rolled to serve an interleaving 
function. The rolled items should be wrapped in suona 
paper to protect the contems from light and din, and 
then labelled. RoUed items should be stored flat on in* 
dustrial shelving or on top of a map cabinet, ami not 
upright in bins or sianding on the floor. Maintenance of 
proper environmental controls makes it possible to store 
oversized mr"T^*'* in a rolled sute without having them 
become dried out and inflexible, and thus suffer damage 
as they are opened for use. Items that have been rolled 
for a long period and exhibit any resistance to opening 
should be humidified before any work on them is at- 
tempted (see Figure 6*3). 

Vtnicai systems, which are often used for working 
files of blueprints and architectural drawings, are not 
suiuble for archival storage. Vertical systenu in which 
materials are stored in pockeu or folders suspended 
from sliding rails often damage materials as they slide to 
the bottom of uniu and become crumpled. Pin and post 
systems, which employ self*adhesive hmges from which 
materials are suspended, are also damaging. Excessive 
strain is placed along the vulnerable top edges of over- 
sized Items, which must bear thor own weight; the 
adhesive also may be damaging. Oversized items that 
have been encapsulated, however, may ufely be stored 
ventcally. A border of polyester is left to extend beyond 
the top edge of the capsule, and the unit is suspended 
from this edge usma clips or pegs. Thus no strain is 
placed on the document. Sutic elcariaty keeps it from 
falling to the bottom of the capsule, and a stnp of 
polyester folded around the bottom edge of the docu* 
ment keeps it from coming into contact with the double* 
coated upe. Oversized materials also may b. cncap- 



sulaiad and then rolled. If either approach employing 
polyester is used, meteriait will still require protecuon 
fromlighi. 




rac«f* 4-3. These records were laUad witlUMii any iaicnor sup- 
port, and have thus suffered a great deal of damAfc at; ihey 
were cruihed, fUitened, aiul bcni. Humidtftcetion may be re- 
quired before ibey can safely be opetied for eaaminauon and 
trcaimcfli. 

Bound VoluflMi 

Bound materials commonly found in archival reposi- 
tones include, but are not limited to, crpress books, 
diaries, ledgers, journals, albums, and scrapbooks. 
Their storage requirements vary with size and condition. 
Small* and medium*sized volumes may be stored either 
upright on shelves or within folders and boxes if they 
are integrated with archival records. Volumes stored 
withm folders and document boxes should be filed in 
such a way as to avoid physical distonion; spine down 
within folders is best for most volumes. Similarly sized 
volumes should be shelved together to ensure uniform 
support and thereby discourage warping of the boards 
or other physical distonions, which could result if large 
foloi were interfiled with small volumes. Shelving 
bound materials with no regard to size considerations 
will result either in small books being damaged as they 
are jammed at the backs of shelves, or large volumes 
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sufferini structural djunage if they are shelved next to 
small volumes that cannot provide proper support. 
Volumes on shelves should be kept vertical and not 
allowed to lean or slant, which could roult in warped 
structures. Bookcnds should not have sharp cutting 
edges and should be thick enough that volumes are not 
inadvertently jammed onto them and thus damaged. 
Volumes that have loose or missing boards (i.e., covers) 
or that are otherwise not intact may be handled in one 
of several ways. At a minimum, al) broken or weak 
bindings shouid be tied, using unbleached cotton or 
linen tape. The flat tape should wrap around the four 
edges of the book without exerting excessive pressure; 




KitiifT *>-4. The linen i^ipc nill keep ihc hoards on ihiv *fcca^ 
volume mtnct imul hotinp or rcfwr is possiWe. 



the knot or bow should be positioned across the fore- 
edge or the book so as not to create an indentation on 
the cover or mtcrferc with shelving practices (see Figure 
6-4). Greater protection may be provided by wrapping 
ucak volumes in strong wrapping paper or polycsicr 
book jackets, or by placing Ihcm in phased boxes. 
Phased boxes were developed at the Library of Congress 
to provide intermediate protection to materials waiting 
further treatment; they are easy to construct (see Ap- 
prndix Bit) or may be purchased in several standard 
sizes from archival suppliers. Solandcr, or drop*spine, 
boxes afford the greatest protection to bound volumes 
both during handling and in the event of a disaster. To 



function properly, they must be construaed to the 
precise dimensions of the volume and thus require skill 
to make. While expensive, solander boxes are warranted 
for highly valuable bound records (see Figure M). Slip- 
cases do not provide safe storage from a conservation 
sundpoint. Volumes arc abraded ?very time they are 
slipped in and out of the cases, and spines are left ex- 
posed and thus suffer from light damage (see Figure 




Fte«rr *-5. A drop«spinc box provider phv-sicai \uppori. pro- 
tects vsluahic bindings from light xnd dirt, and allOHA c2\\. 
non-damaging access lo ihc volume. Such hovcs also afford 
great proicciion lo fhctr conicnis in ihc cs-ent of «1 disaMcr. ' 




rifuiT Volumes stored tn slipcases suffer nhrnsion and 
faded spines. In addition, spines arc often scratched tn carctew 
aiicmpis to remove vohimcs from ihcir slipcnscs. 
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In general, the bindings on Urge or oversized voUuncs 
mre not strong enough to suppon their text blocks. They 
therefore require xldilinna] suppon and should be 
stored flat on shelves rather than upright. Ideally, 
shelves should be adjusted so that volumes are shelved 
in stacks no more than two or three high; the tcmptAtioo 
to puU the bottom volume out from under a stack 
should be avoided. If flat storage for oversized volumes 
is impossible, they may be stored spine down on shelves. 
This will result in some abrasion of the spines but, given 
the structural weakness of large volumes, is leu likely to 
result in books separating from their covers. An ade- 
quate sorting surface should be located near oversized 
shelving upon which volumes may be safely placed dur* 
ing retrieval and refiling. Scrapbooks and albums, 
which are sometimes oversized, also should be stored 
flat. They often contain loosely tippcd*in items and 
enclosures that could fall out if the volumes were stored 
upright. As a further precaution, scrapbooks and 
albums shou' ' be wrapped or placed in large, flat docu* 
mem cases 

Photographic Materials 

Every image (print and negative) should be stored in 
its own envelope or sleeve. These should be made either 
of paper or an inert plastic, such as polyester, polyethy- 
lene, polypropylene, or triaoetau. There are advanuges 
and disadvantages to either approach. Since paper is 
opaque, photographs will be protected from light, but 
they must be pulled in and out of paper sleeves for each 
vtcwmg, thus possibly abrading the images. Paper 
envelopes with cemer seams should be avoided; 
envelopes with seams along one side are accepuble. but 
photographs should be inserted with the emulsion side 
away from the seam. Flap-type seamless paper 
envelopes are now available aiui are preferable to seam- 
ed enclosures. 

Plastic envelopes and sleeves provide immediate 
visual access to the images without hands-on conuct. 
They are more expensive than paper, however, and fur- 
ther disadvanuges include the possibility of mouture 
buildup within the sleeves, which can resuh m ferreo- 
typing (I.e., glazing, or the appearance of shiny patches 
on emulsion surfaces). Static eleariciiy in plastic sleeves 
also can attract dirt and dust. 

At this un.e, enclosures made either of an inert plastic 
or paper that has an alkaline reserve are recommended 
for the safe storage of photographic materials; the selec- 
tion of one over the other will depend upon the 
resources of the repository and access requirements. 
There is evidence, however, that alkaline condiuons ac- 
celerate the yellowing of albumen prinu. (Albumen 
prinu were produced in the U.S. from roughly 1850 to 
1895. The paper was extremely thin and the prinu were 



generally affixed to standard-sized mounu, such as 
carte«de*vitite» cabinet, and stereo cards. They generally 
appear browtush in color, somftimet with a yellowuh 
cast, and somewhat glossy.) For this reason, recom- 
mended storage enclosures for albumen prinu are etther 
neutral paper envelopes without carbonau buffering, or 
inert plastic sleeves.* As some photographic conser- 
vators are considering extending this storage recommen- 
dation to photographic materials other than albumen 
prinu, arcfaivtstt are advised to keep current with the 
photographic conservation literature. 

Once enclosed in individual envelopes or sleeves, 
photographs should be placed flat on shelves in boxes 
that have an alkaline reserve. If vertical storage is used 
in ruling cabin eu , hanging folders are recommended to 
inhibit iumu from slimiping in drawers and becoming 
crumpled or ctjrled. Photographic materials are pre- 
disposed to curl because the emulsion layer rests on one 
side of the base; this imbalance or uneoual pull on the 
base creates a tendency for the photograph to curl in 
toward the emulsion. Improper flling practices will 
exacerbate this tendency, resulting in damage to the 
emulsion layer. 

Oversized photographs either should be stored flat, 
or, if absolutely necessary (as with panoramas), rolled 
as described in the preceding section. Although photo- 
graphs generally should be removed from frames for 
storage, oversized photographs that are received in 
frames may pose less of a storage problem if they are re- 
tamed in this format. If such practice is followed, 
however, framed items must be disassembled to remove 
harmful backings and mounu, and then reassembled 
with safe materials before placing the items in long-term 
storage. (See Figure 6-7.) Photographs that are affued 
to brittle cardboard mounu are endangered if the 
mounting boards are chipping or breaking off 
dangerously close to the images. Such photographs 
should be given additional support by slipping a piece of 
slightly larger neutral pH board behind them in their 
enclosures, and then storing them flat. Cased 
photographs, such as daguerreotypes and tintypes (see 
Figure 6-8), may be proteaed by wrapping them in 
tissue paper and placing them flat in boxes; microfilm 
boxes are ideal for the smaller cased photographs. Class 
negatives and lantern slides also need to be individually 
sleeved. If they do not have their own specially grooved 
storage containers, they should be stored on end in 
heavy-duty boxes that have an alkahne reserve; rigid 
supporu (neutral pH board) should be placed between 
every five to ten glass plates to keep them upright. Class 
negatives and lantern slides should never be stacked; 

*jMMt M. RcOly. "AilNiW tn Pnnu: A Sttmoury of New RcMvch 
AbMi Tktir PrmnruMM.** Ptcttmam 10:34 (S»nii«. I9t2|, 
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Fituff *.r Acid will mirrair from poor aoil.w mo.mi.nj ind bickinj miicnil. dirccilv lo the framed 
rho.o,r,ph. S...n.nf. c.o,cd hy .he r.w wooden backm,. .ill rven.u.llv d..r„ure Ihe f'om of he 
phoiopriphic print. Reproduced courtesy of .he Newberry L.br.ry Convrrv...on Ubori.orv SI.de Colle.. 
tion. 
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Fifurr Ci^e^ .hi. house dapuerreo.ypes. imbro.ype^. ind i.n.yp« ire often fr»l«lf ""d 
mJv hive broken h.nrc^. Ci^ed pho.orriphs .hould be wrapped .nd.wduilly ind ..ored mt. 
Glove* should be worn when handlinf them, ind no repa.r ittempts nhould be made. 
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given their weight and fragility, the bottom images 
espcctaiiy will be susceptible to breaicage. 

MkrolUm 

Use copies of microfilm may be stored within the 
temperature and humidity ranges spaeiricd for other ar- 
chival materials. Master negatives* however, must be 
given separau storage in a strictly controlled environ- 
ment free of gaseous poUusams. The temperature 
should not exceed 68* F, tod the relative humidity 
should be maintained between 30 and 40 percent. Tobe 
considered archival, microfilm must meet precise stan- 
dards of film quality, processing, and storage as out* 
lined in the American National Standards Instituu 
specifications (ANSI PH1.28*I976 and ANSI 
PH1.41-)976, or latest revisions thereof; see Appendix 
D for full ciuiions). 

Microfiim should be stored on noncorrosive tnetai or 
inert pUstic retis, and placed in containen or boxa con- 
structed of nonferrous metal, incn plastic, or board that 
has an alkaline reserve. Vertical storage in steel cabinets 
with a baked-cnamel ftnish is recommended. Microfilm 
should not be wound too tightly on reels, and stnps of 
alkaline paper with string ties should replace rubber 
bands as a means of keeping film from unroUing. 
Microfilm should be inspected (randomly, if the 
holdings are extensive) every two years. If there are 
signs of blemishes or ^^kM^rioration, replacement copies 
should be made. 

Sound Recordings 

A primary concern in the preservation of sound re- 
cordings is keeping the dust level in the repository to a 
minimum. Din and dust can not only damage playback 
equipment, but, more imponantly, it can distort the 
sound if it gets into disc grooves or miniscule piu in 
magnetic tape. As a further precaution against dust, 
sound recordings should be stored in cabineu with ttght- 
fttiing doors. 

Disc recordings snould be shelved fully vertical at all 
times. Because the disc shape is vulnerable to warping, 
discs should not be allowed to lean or slant, as this could 
result in distortion of their shape as well as sound. Rigid 
dividers separating shelves into companmenu accom- 
modating approximately twenty discs each should be 
used to maintain proper vertical storage. Because of 
their weight, shelves must be heavy-duty, and discs 
should never be stacked. Nor should they be allowed to 
exiend out over the edges of shelves, because of possible 
breakage. Cellophane shrink-wrap, found on modern 
discs, responds to changes in environmenul conditions 
and thus could cause discs to warp. It should be re- 
moved. Original paper or glassine inner Simngs on 
shellac and vinyl discs should be replaced with inert 



polyethylene or paper liners that have an alkaline 
reserve, which are available from archival suppliers. 
Acetate and nitnue diso should be stored in paper 
envelopes. Original packiging and jackets should be 
protected from light damage as many of these items are 
seen to have artistic and historic significance. 

Repoeiiorics that nuuntain colleaions of older discs 
may have difficulty with playback if compatible equip- 
mem of the appropriate type and vinuge is not 
available. Because of differences in stylus, construcuon, 
or record grooves, modem stereo equipment is often 
unable to accurately reproduce sounds from older re- 
cordings. A solution that alleviates the need to mainuin 
a museum of phonograph equipment is to transfer the 
disc to a nuuicr reel'^to-rcel U|>e. The services of a pro- 
fessional sound laboratory that has access to the ap- 
propriau equipment should be sought. Such a 
reproduction would serve as a use copy to protect the 
original from excessive nandhng, and also would 
preserve an accurate representation of the recording as 
it was meant to ^ heard. 

Magnetic (rcel-to-reel and cassette) upes should be 
stored away from stray magnetic fields— created by 
electrical motors or other sources of magnetic energy— 
as well as transformers or high voluge lines because of 
the possibility of sound alternation or accidental 
erasure. Some repositories prefer to store magnetic 
upes on wooden rather than metal shelves, but in prac- 
tical experience neither surface seems to affect sound 
quality. Problems with dust may be reduced by storing 
reel-to-reel and cassette upes in small polyethylene bags 
within their original packaging. Vertical orienuuion on 
shelves is recommended. 

Cassette upes are not considered acceptable for long- 
term archival storage; if possible, they should be 
dubbed to 1.5 mil polyester reel-to-reel upc. If cassette 
recordings must be retained, C60 and C90 lengths are 
preferred to the longer lengths, which are more suscepti- 
ble to breakage and signifu»ni print-through. Cassette 
cases with screw fittings only should be used as they can 
be opened safely in the event the upe ungles. 

Magnetic upes deteriorate from use because during 
playback they ride directly against the reading heads; 
after repeated use the sound can be noticeably degrad- 
ed. Thus, it is advisable to make use copies of magnetic 
upes and to retire the originals to storage. Research use 
of cassette and reel-to-reel upes should be monitored, 
and use of she fast-forward speed on the playback 
equipment should be prohibited as it can distort the tape 
tension. The rewind speed also can cause upe tension to 
fluctuate. Thus, upes should be stored in the played (or 
'*tails out**) posuton to ensure a steady tension through- 
out. 
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Videotapes 

Videotapes art also susceptible to alteration through 
exposure to stray magnetic fields and thus have the same 
storage requirements as magnetic recUto*rcel and 
caMette tapes. At the presffit time, vidcoupcs are large- 
ly a commercial phenomena that are undergoing rapid 
technological changes with relatively little concern for 
stability. While videotapes are being used increasingly 
to. meet the short-term needs of the media and as a train- 
ing vehicle for educational institutions and industry, 
contemporary videotapes do not meet archival stan- 
dards for permanence. Since videotapes arc increasingly 
finding their way into archival collections, however, 
preservation efforts must focus on handling and 
maintenance of this potentially unstable medium. 

During playback, videotapes— like cassette and reel- 
to-reel tapes— ride against decoding heads and arc thus 
somewhat degraded after each use. Use copies of 
valuable videotapes should be made, as well as 
duplicate first •generation copies from which additional 
use copies may be made a^ needed. An original tape 
should then only be used if another master reference 
copy is required. Playback machines must be cleaned 
regularly, and all research use monitored. Tapes should 
not be tightly wound, and fast-forward and fasureverse. 
which can cause tapes to stretch somewhat, should be 
avoided. Videotapes should be stored in the played posi- 
tion and rewound only at the time of the next use. ^ 



I Integrating Conservation and 
Archival Administration 



Conservation must be seen as integral to every activity 
in an archival repository. Each time a collection item is 
u«cd and handled, whether by archival staff in process- 
ing, patrons in conducting research, or preparators 
mountmp an exhibition, there is a potential for 
damage or loss. Every function must be carried out 
from a conservation perspective. This conservation con* 
cern. or consciousness, can be developed, in pan. by 
careful forethought— that is, thinking through all ar- 
chival activities from a conservation standpoint and 
considering af each phase: What are the steps we will go 
through to accomplish this task? What are the potential 
dangers lo the materia!? What staff members will be in- 
votved and what difficuhies should they anticipate? 
Contingency plans should be developed for potential 
problems, and a clear chain of command should be 
identified to expedite decision making and cope with 
emergencies. As a result of this approach, often termed 
conservation management, collections will be less en- 
dangered and better cared for, and the rep>ository will 
develop a reputation for being careful and conscientious 



with collections. The conservation aura created in a 
repository will be evident to virtually everyone having 
contact with the institution: staff, researchers, donors, 
professional colleagues, and the general public. Such a 
repuUtion can be only an asset in dealing with potential 
donors, in seeking financial support, or in negotiating 
cooperative programs with other institutions. 

Conservation is basic to the very mission of an ar- 
chival institution, it is inherent in the goal to collect 
historical material for research, exhibition, and similar 
cultural and educational purposes, and should be seen 
as closely aligned with, and integral to, such other con- 
cerns as security, collections maintenance and develop- 
ment, housekeeping, and reference services. Conserva- 
tion responsibility crosses job lines and should be iden- 
tified as part of every position description. Ideally, con- 
servation will be mandated from the highest ad- 
ministrative level and work outward to encompass all 
staff activity. If such an ideal situation does not exist, 
however, d e ve l op m ent of a conservation approach to 
archival management can begin through the efforts of a 
single staff member having the interest and some train- 
ing. An appropriate fint step is the scrutiny of all ar- 
chival functions from a conservation pcrspeaivc to 
determine whether changes in policy or procedures are 
required that will enhance the useful life of collections. 
Persistence and politic agitation for change will be re- 
quired to effect change and spread the conservation 
message. 

At every stage of archival activity, the archivist must 
take responsibility for the care and protection of the col- 
lections. This advocacy role is a primary professional 
duty, which may at times be undertaken in seeming 
isolation. For example, other institutional priorities, or 
the weight of tradition, may mandate actions that pose 
threats to archival material, such as the continual ex- 
hibition of institutional treasures or the constant fetch- 
ing and handling of unique items on behalf of board 
members or special guesu. At an appropriate point, the 
archivist should begin to raise conservation and security 
issues that can be readily recognized as sensible and ob- 
vious. Implementing change in long-held institutional 
practices may be difficult, and persistence and patience 
will be necessary. Collection materials clearly need an 
advocate, and no one is better suited to the job than the 
archivist or curator. The archivist should serve as the in- 
termediary between the safety and physical require- 
ments of the material and all demands placed on it. 

Depending upon the size of the archives staff, specific 
archival and conservation duties may be spread among a 
number of individuals or carried out by only one or two 
people. Staff size, however* should have no bearing on a 
conservation program that emphasizes proper storage 
and handling procedures for all material and takes a 
conservation approach to all archival functions. Much 
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collcctimft as ihfy ift acquired fi.c, durinf the acccs- 
siontni proctss), the comcrvation survey may be kepi 
cunreiu, A checklist may be devtaed that can be filled 
out as the accession record is compiled. In this way, 
conservation problems are sefregated inteUcctttally, If 
not physically, making It easy to locate batcha of 
related work when there is time to tend to it. The conser- 
vation checklist also can be used as a work sheet; as 
tasks are completed they can be initialed and dated by 
the staff member who did the work (see Figure 7-7). 

Accessioning that is conduacd down to the fokLW or 
Item level will afford much information about the con- 
twiu of a collection and tu physical condition. Sound 
archival practice mandates such an approach in all but 
Urge and highly repetitive senes. Conservation dau that 
might be recorded during the accessioning process in- 
cludes information on the location of highly unique for- 
mats and objecu that would classify as an, as well as 
brittle or danuged material that is in immeoiate need of 
piiysical support or reinforcement. Treatmems (such as 
silking, cellulose acetate lamination, or polyester encap- 
sulation) that have already been carried out should be 
noied, as well as any evidence of treatment breakdown. 
The location of such items as newspaper dippings or 
similar highly acidic materials that can cause damage to 
adjacent items should be recorded. The location of 
photographs requiring special handling or enclosures 
should be listed, is well as the presence of glass plate 
negatives and similar fragile or fugitive images, such as 
cellulose nitrate and diacetate negatives or color prints. 
PhvMcal problems thst should be noted include evidence 
of tears, surface dm and stains, tightly folded or rolled 
documents, framed items requiring disassembly, and 
bound volumes with boards detached. 

A new level of evaluation and decision making is thus 
imposed upon the accessioning process. Staff must be 
trained to rccognire various types of matenal and to 
make informed decisions regarding their physical condi- 
tion and need for treatment. Security concerns may also 
come into play at this stage. Material that is valuable in 
monetary terms, has anistic merit, or has the potential 
to evoke strong emotional or acquisitive reaaions 
should be separated from the collection to avoid the 
possibility of theft or defacement. Good oypies may be 
kept in the collection for rocarth use, and the original 
Items may be Hied in a separate secure location. In addt- 
tion to identifying material that requires extra security 
precautions, matenal that is in very fragile condition 
and subject to damage or loss if exposed to any kind of 
handling should be dosed to research use until the 
necessary treatment can be tindertaken. In such cases, 
good reproduaions can serve as working copies to meet 
the research needs of patrons and the requirements of 
staff as funher processing of the collection continues. 



^^rtxTfuxkm copying must be done with extreme care to 
avoid further damage to the material. 

WMons of both security and conservation, it is 
rwoimnended that rescvch aooen to collections be pro- 
hibited umil the aoeesmm process is completed. It is un- 
wise to make material available for research use until 
decisions have been made itgarding iu physical subili- 
ty. Further, it is impoisible to be sure that nothing is lost 
or missing following reuarch use If no imeilcaual con- 
trols eadst Contcms of a coUeetioo must be precisely 
known if they are to be protected. 

Arrantement and Description 

At this suge of processing, collections are analyzed at 
the item, folder, or scries levd for subject content and 
organiration. Decisions arc made regarding arrange- 
ment of the collection and information is recorded that 
will be used to create coliection descriptions, inven- 
tories, and guides, Adhcrcnee to sound archival practice 
m these matters is encntial. Appropriate systems of ar- 
diival arrangement, precise descriptions, and sure 
knowledge of the location of collection items at all times 
are basic demenu uniting two interlocking components 
of archival administration: conservation and security. 
These are constant themes that should undergird all ar^ 
chtvmi activity. 

A number of spedfic cofsservation concerns may be 
addressed as arrangement and description functions are 
carried out. The checklist created during the accosion- 
ing process wUl highUght spedfic problems needing at- 
tention. These are best addressed by the archivist as part 
of the overall decision-making process regarding reten- 
tion of spedfic groups of material and collcaion 
organiation. Within the context of thoe dedsions, the 
matenal can be evaluated and conservation treatment 
priorities assigned based on the condition of the 
materials and thdr relative values. Decisions about ar- 
chival arrangement and conservation treatment should 
be integrated at this point to ensure uniform approaches 
to collections management and effident use of time 
spent on collections review. 

While a collection is bdng organtted, destructive 
fasteners, accretions, and other items viewed as fordgn 
should be removed from the records. Foreign objects in- 
elude paper dips, suples, nibber bands, string or cot- 
ion tape, ribbons, brads, locks of hair, or pressed 
nowen (see Figure 7-3). Theae items can convey much 
useful infonnauon about the collection. Tht manner in 
which a creator arranges records into particular griMips 
will often give the archivist invaluable dues as to the im- 
portance and interrelaUonshtps of records. For exam- 
ple, fasteners used to unite groups of material can tdl 
the archivist a great deal about how the creator of the 



138 

150 



54 



C0NS£JtVAT10H 




FlfHR 7*3. Colkction of paper fastcsim tnd dcvim as* 
umbicd in the Manuscript Dtviiton. Prcparauon Smion. 
Library of Congress. Phoiograph courtesy of ihe Library ot 
Congtess. 



records viewed and ordered the world. It is thus impor- 
tant to leave these dues in place for the archivist to use 
in evaluating the collection and gaining intellectual con- 
uol over it. Once the order and relationships among 
materials have been esublishcd, however, any object 
that can cause mechanical or chemical damage should 
be removed. Metal fasuners can rust« leaving perma- 
nent stains; they also can function as cutting edges 
against which paper will break as it is flexed over a 
period of time. Pressed flowers and similar organic 
materials C4n cause permanent staining through acid 
migration. Items that are damaging to surrounding 
matehal because of their add content but are seen as in- 
tegral to the collection may be either filed separately or 
kept within their file sequence but physically isolated to 
protect adjacent material. It may be appropriate to 
develop a separate filing and cross-reference system for 
bulky and potentially damaging items — pressed flowers, 
campaign buttons, locks of hair — that are deemed 
worthy of retention (see Figure 7^). Highly acidic 
materials, such as newspaper dippings, should, at a 
nuoimum. be interleaved between two sheeu of thin 
polyester (2-mil) or bond paper that has an alkaline 
reserve to inhibit acid migration. A small group of 
acidic materials also could be placed at the back of a 
folder behind protective sheeu of polyester or alkaline 
paper. If there are Urge numbers of acidic items 
requiring interleaving, u may be useful to consider a 
quicker and less bulky solution, such as dividing the 



material into two folders (i.e.. Folder 20 A^Corres- 
pondence; Folder 20 B— ^Clippings). Enclosures in 
bound records also must be removed if they are likely to 
cauK chemical damage to adjacent pages through acid 
migration* or if their bulk will cause phyucal distortion 
of the binding. 

Mott oftcn» archival materials are reuined in original 
nie folders tmtil arrang«»nent and description processes 
are tmderway, as the folders help to keep the records in 
their original order and also usually conuin informa- 
tion that aids in identifying and dating the material. As 
fmal decisions are made regarding arrangement, 
however, original filing et^dosures. which generally are 
of poor quality paper stock and highly acidic, should be 
discarded and replaced with file folders that have an 
alkaline reserve. Material requiring special proteaion. 
such as photographs, should be individually sleeved at 
this time also. Several common-sense factors should be 
considered as ftle folders and document boxes are filled. 
Folders and boxes should not be overstuffed, as this can 
result in much damage as brittle material is forced in 
and out of containers. The number of sheeu that can 
safdy be placed in a folder will depend upon the condi- 
tion of the material and iu value. There may be in- 




F%«rf 7^. Delegate badges and bytions retained in folders 
with texiual records wiU caiuc physical sircu and distortion in 
the Utter. 
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stanea when one ttetn per folder is warrantedi both for 
ph3fxictl protection end reuom of leeurity. If mttcrial 
» very brittle and has not been encapiulated, it is ad* 
visaMe to place a small number of shoett in a single 
folder to avoid excessive abrasion and possible break- 
ing. In such cases, a simple precaution would be to in* 
terlcave brittle documcnii between sheeu of alkaline 
paper, allowing the interleaving sheeu to bear the 
burden of handling as pages are turned. Folders should 
be -scored to accommodate the thickness of material 
placed In them; when paper is in good condi- 
tion—strong, flexible, and not discolored-^fifty to 
seventy-five shecu may be safely placed in a folder. 

Document boxes should be filled so that folders do 
not have excessive pressure placed on them; both over- 
stuffing and underfilling are to be avoided. The attempt 
to place too many folders into a box will rcsuh in a great 
deal of damage to their brittle contents as folders are 
pushed and crammed into place. The impulse is to work 
a tight-fitting folder into iu box using both hands, and 
brittle paper will just break into pteco under such 
stress. On the other hand, if a box that is to be shelved 
upright is only partially nilad, the cocitenu will uke on 
a permanent curve or curl (see Figures 7-5* 7-^). This 
may be avoided by adding non«damaging material at the 
backs of the boxes to take up excess space. For example, 
museum board that has been laminated to the proper 
thickness may be placed behind the last folder to keep 
the contents upright. The problem of curling records 




fltvfv %S. Contents of undcrniM boxes oncntcd to sit 
unnght on shelves will take on a definite curve or bow in i 
short period of time« as seen in Figure 7^6 . 




Ilgufv 7<4. Soch a configurBtion is espcdaUy damaging to 
phot o gr aphs and brittle documents. 



will be avoided altogether, however, if boxes are stored 
nat on shelves. 

A supply of both 2V^*inch and 5-inch document cases 
as well as Dat storage boxes should be kept on hand to 
help reduoe the problem of properly filling boxes. Very 
small eoUcctiom, consisting of one or two folders, are 
probably best stored in a filing cabinet with appropriate 
dividen btt w tcn collections. 

A number of other basic conservation procedures 
may be tneorpomtad imo arrangement and description 
functions. Such tachniqucs as humidification, surface 
cleaning, mcndmg, and polyester encapsulation may be 
easily learned by the archivist through basic training and 
practice, and carried out as other archival functions are 
implemented. Technicians or other personnel also can 
be trained to do such tasks, which can be quite time- 
coiuuming depending upon the size and condition of the 
collection. 

In archival settings, such treatments as surface clean- 
ing and mending are carried out to subtltze the 
material, protect it from further damage, and ready it 
for safe use by researchers. Except in rare insunces of 
highly valuable items that are important as arttfacu or 
artistic works, archival ctmservation treatments arc not 
carried out to improve the cosmetic appearance of 
material. Rather, surface cleaning is undertaken to 
remove gritty dirt ot soot, which can obscure or abrade 
images or text and can cause further damage by becom- 
ing imbedded in the paper fibers. Mending is done to 
repair past damage and stop the tears from becoming 
worse. Humidification of tightly rolled or folded 
materials, such as documenu, blueprints, drawings, and 
photographs, allows them to be ufely opened and 
evaluated for archival significance and further treat* 
ment requiremenu. The goal is the continued availabili- 
ty of the records; improvements in physical appearance, 
while pleasing, are of secondary importance. 

The recommended steps that will help to integrate 
conservation measures into archival processing call for 
the compilation of an initial conservation worksheet 
during acceutoning procedures. This provides an in- 
terim record on the physical condition of the collection. 
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Conservation Survey 



The development of a sound archiviJ conservition pro- 
fram must be based od a thorough uodeniaodinf of the 
physical plant and environment, the range and formau 
of collection materials, and archival procedures and 
policies. A number of elements that are seen as routine 
archival tasks, and therefore far removed from the 
mystique of conservation, do indeed play a vital rote in 
the overall development of a conservaUon program and 
in the ultimate preservation of archival materials. Once 
dau is gathered regarding the scope and character of 
holdings, storage capabilities, and processing pro- 
cedures, it is possible to compare present conditions 
against developing standards of archival conservation. 
As t resolt of such self-study and evaluation, a needs 
assessment sutement can be developed which may be 
used to design a phased preservation program. 

Self 'Study Questionnaire 

The following questions have been designed as a bnef 
guide to considcraUon of a manuscript or archival 
repository from a conservation perspective. The ques- 
tions focus on types of material, policies and pro- 
cedures, and the physical environment. They wUl also 
serve as an aid in turning a critical eye to cunent ar- 
chival and conservaUon practices. While there are no 
right or wrong answers in such a dau-gathering exer- 
cise, the questions are certainly leading in that they 
highlight areas of conservation concern. 
1. Types of material held by repository: 

handwritten documenu and records on 

paper: 

single sheeu bound format 

typewritten material (correspondence, 

reporu, etc.): 

with handwritten noutions 

._all*print mrterial 

copy methods represented: letterpress 

car bon mimeograph thermof ax 

other 

bound volumes: 

--^diaries and journals ledgers and 

account books .......scrapbooks 

newspapers 

photographic prinu (black and white) on 

paper 



photographic prinu (color) on paper 

r a sfd photographs: «_daguerreotype$ 

ambrotypes tintypes (ferrotypes) 

pliotographic negatives on film: 

cellulose nitrate 

safety film (diacetate) 

safety film (triacetate and polyester) 

glass plate negatives lantern slides 

motion-picture film: 

cellulose nitrate film 

safety film 

recordings: cylinder (Edison) 

jdisc cassette upes reel-to-reel 



Upes 

videotapes 
computer tapes 



records in microformats: 
microfiche 

works of art on paper: ^ 

glass 

architectural drawings: . 

—trarings 



jmcrofihn 



iramed under 
renderings 



.bluepritttt and similarly processed repro* 

ductioiu 



1. 



6. 



jnaps and charts 

and advertising broadsides 
thrct-dinietisional objects 

Dates of holdings: 

pre-1850 ^ 

185D-I9O0 •k 

posi-1900 ^% 

3. Size of holdings: 

items ._iincar feet 

Where are the records stored? separate suck 

op«ft shelves departmental office 

warehouse basement . 

closeu/cupboards nth^r 

How arc the records stored?: boxed on shelves 

boxed on the floor filing cabinets 

map cases other 

Are the shelves or storage units: _^wooden 
meul 

Type of finish: polyurethane varnish 

baked enamel _4»ini _^other 



4. 



ittic 
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7. What types of storate containers are used? 

a ikaling boxes tramfcr cases 

miiegliangOUS cartons alkaline file 

folders « Mnil« folders 

8. Is the storage area/reading room: 
._^air<ondttioncd 

^^temperature- and humidity-cootrolled: tem- 
perature maintained between _»defrecs F and 
dgyrggj F, with relative humidity between 

^ and 

Qutnttgri with air filtration devtce(s) 
turrounded by or near steam or water pipes 

susceptible to leaks or flooding 

outfitted with >w»ter demtion system 

outfitted with smoke/fire detection system 

outfitted with fire suppression system: 

sprinkler system p* system (Haion type, 
etc.) 

gqutpped with fire cxtinguishen 
t ubiect to insect or rodent infcsution 
Are the monitoring and detection systems opera- 
tional? Are these systems inspected periodically? 
Are suff members trained to use fire extinguishers? 

9. Is the storage area/reading room illuminated with: 

incandescent light ..^fluorescent light 

direct sunlight _^quartt light 

Arc protective shades or ultraviolet filtering devices 
used? 

10. Who has access by key to locked storage or vault 
areas: 

entire archives suff .^designated archives 

staff volunteer or student employees 

other institutional suff maintenance 

staff gn^itiggfi tggufttv personnel 
othgf 

Is there ar intrusion alarm system? Is the system 
operational? 

1 1 . Docs the retxMitory have a written disaster plan? Is 
this institution-wide, or docs it apply only to the 
manuscripts/archives division? What natural 
disasters are likely in the local geographic area? 

12. Are researchers monitored at all times? Are reading 
room rules posted and enforced? Is there a written 
policy covering abuse or possible theft of material? 



13. b the archives ataff trained is: 

——proper ways to handle manuscript and archival 
matcnaJ 
hiie coiiKrvanoo procedures 
_jemcrgciicy procedures 

14. Is there anyone on staff with designated ooiiserva- 
tioo reipociiibtltty or oooaervauoa expertise? 

15. Are funds allocatad for conservation purposes? 
Amount per year • of toul budget. 

16. Is there an tn-housc conservation laboratory facili- 
ty? Are treatmous earned out by trained penoo* 
nd? Which of the foUowtng are undertaken: 

.^.jurface ckanins -washing removal 

of pressure-sensitive upe and other intnistons 
...^dcacidsficatioi: ._jncnding ...^cin* 
foreement .^encapsulation lamination 
_^te8ther treatment ^"tttient of tfaree- 
dimcnnonal objectt ..^other 

17. How many suff hours per week are spent on oon- 
servatton activities? 

18. Docs the repository contract for outside treatment 
services? How have thcae scrvioa been evaluated? 

19. Are prcwrration/security copies of valuable rec- 
ords and photographic prinu and negatives made 
for research use? 

20. Has a pre s ervation nicroftlnitng program been in* 

stituted? 

Zl. Are original materials (manuscnpu* photographs, 
posters, etc) placed on exhibition? What conserva- 
tion and security measures are uken? 

22* Has a condition survey of the repository's holdings 
ever been undertaken? 

23. Have ctmscrvation treatment priorities been esub- 
lished and, if so, on what basis? 

24. Characterize the overall conservation needs of the 

institution: 



Condition Survey 

Following a review of repository*wide conditioru and 
policio, attention should be directed to the needs of in- 
dividual collections or itcim for protection and support. 
A condition survey is the best meam of gathering dau 
needed to evaluate treatment priorities. A simple con- 
servation checklist may be devised for recording infor* 
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OxapUrnt CARE 



INTRODUCnON 

Cve of BS ATchivi] coUectioD must be an ongoing part of daily activities. If the coQeoioQ 
is in good order, staff will be more likely to rcshelve items carefuDy and try harder to 
keep storage and work areas clean and tidy. To encourage staff members in these 
activities, assign them the responsibility for shelf conditions in vaiious areas* and make 
them responsible for the appearance and order of then* section. 

Don't assume that only the older materials require special care and handling . All items m 
an arcluval coUeaioo are held for potential future use, and each one should be stored and 
handled as carefully as possible. 



HANDLING 

Each lime you handle archival material carefuDy and correctly, you are practicing "hands- 
on conservation" in its most basic sense. Every archives can promote good handlmg 

techniques among users as weU as staff — as a means of keeping the collection m good 

condition. 

The following practices should apply whenever materials must be handled: 
Handle as little as possible. 

Always have clean hands, and preferably, wear Imt-free cotton or nj^on gloves. Do 
not apply hand lotion or cream immediately before handling archival material 

Use both hands or a temporary support when holding and carrying items, especially if 
they are fragile. 

Before movmg a large object, plan ahead. Clear the route, open doors and remove 
obstructions. Make sure that there is space available to put the item down at your 
destination. 

Don't try to carry too much at once: Use a trolley or book truck to move a large 
number of objects, or make several trips. 

• Have two people handle oversized material 



In the storage areas: 

House all archival material with the exception of books m good condition, m some 
form of archival-quality protective enclosure. (See ProtectivB Enclosures, p, 31, 
and Paper, p. 58-9.) 
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• Choose a box of ao appropriite size for the material that is to be stored m it The 
eooteats should fit b the box firmly enough to prevent aags^ asid distortions, but 
loosely enough to be easily removed and repUced. A partially empty box should be 
*&Ued* with loosely wadded add*free tissue paper or ivith blocks of mat board or 
acid*free cardboard so that materials are held upri^L 

• Whenever you find an acidic slip* envelope or other enclosure made &om acidic 
components, discard it to prevent contamination of other material If it is intrinsic 
to the archival item from which it was removed, place it in a separate, wdI*labeUed 
enclosure and store it with the item. 

• Provide adequate shelf space for each box or object. Resist the temptadon to try to 
force just one more box onto a shelL 

• Use a step ladder to reach oollectjons on upper shelves. Pulling anything off a high 
shelf from ground level creates the risk of material oi injuring a staff 
me m b er^ 

• Isolate new accessions on arrival until they have been examined and then* problems, 
if any, have been dealt with. Never put mouldy or infested materials in with the 
main collection (see Pests and Mould, p. 48). 

For materials in use: 

• Always remove an object from its protective enclosure by pulling on the enclosure, 
not on the object 

• V/hen making photocopies, do not press archival materials down too hard on the 
copier plate. 

• Never use pens near archival material. Always use pendl, v^ch can be erased if a 
document is iDad\'ertently marked. 

• Promptly reshelve materials that have been m use. 

• Do not circulate or lend deteriorated material Have copies made for these purposes. 
If damaged documents or photographs must be used before they can be reptdredi, 
encapsulate them to reduce the risk of further deterioration. 

• Check all nuterial when researchers return it after use. By this survey^ you not only 
review its condition but you mdicate to researchers that you are monitoring their use 
of the material 

• Treat minor problems immediately, before returning items to the general collection. 
Flatten foldeid comers, place books with loose spmes or covers in boxes, pro^de a 
support for photos and drawings with brittle backing board and so on. 
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• Polyester film (mylar) eovclopes and encapsulation are the safest forms of protective 
enclosure for flat items. If budget and space laaitations make it impossible to 
provide them m the quantity your collection requires, keep a selection of m^ar 
sleeves of various sizes on hand in the reading room. The sleeves vnh serve as 
temporary protective enclosures for items currently being used by a researcher 

Tapes, adhesives and other fasteners require special mention because, although they may 
seem innocuous, they can cause enormous damage to objects in the coUectioxL 

• Never use pressure-sensitive tape on original material Tape adhesives discolour over 
time and can stain a document permanently. They may even bleed through to adjob- 
ing documents. The res'"^' tion on pressure-sensitive tape applies to transparent 
tape, masking tape, adhesive book tape and (despite manufacturers* claims) "archival 
qualit/ adhesive tape. Some brands of "archival* tape are better than others, but 
until long-term testing has shown conclusive results, it is advisable to avoid them all. 

• Remove elastic bands and book bands made of acidic paper, paper dips, staples and 
pins whenever you see them in contact with archival materials. All of these fasteners 
cause staining and discoloration. Some may become permanently affixed to the 
document over time. Others can cause indentations and cockling. 

• When archival items should be held together, use only plastic, pUstic-coated, anodized 
aluminum or stainless steel paper dips. A slip of add-&ee paper should be placed 
between the clip and the archival doctmient to prevent marking of the document. 

• For materials which have already been repaired with pressure-sensitive tape or arc 
stuck together from some other cause, see the recommendatxons on p* 37. 



RULES FOR USERS 

Draw up a list of rules for users and make them a condition for use of the archives. Sta£f 
should also understand the preservation prindples behind the rules in order to administer 
them effectively. The rules suggested below may be reproduced on a hand-out to be shown 
to each user. 

1. Eating, drinking and smoking are not permitted in the reading room. 

2. Coats and umbrellas should be left at the coat rack and umbrella stand provided. 

3. Use a pencil for taking notes rather than pens or markers. [Consider supplying 
patrons with pendls as a way to ensure thsit this requirement can be met.] 

4. Handle archival material carefully. Never write on it or use it as a backing pad 
while writing. 

5. Do not force bound (book) material open. Support book covers from beneath 
to avoid strain on the hinges. 



ERIC 



147 , 



28 Basic Consenmdon of Aithival Materials: A Guide 



6. Archivil mtterial must not be mirkcd, cot, torn, folded, toOed or b iny 
dimiged. Aayacddcmj,orthcdiscovciythitiMtcriali$^ 

order, should be reported it onoe to the fytff . 

7. To prevent imoeoessary exposure to light, keep niteritl covered or in its 
protective box or folder when sot in use. 

8. Keep all material is order within the proper box or folder, 

9. Never remove material from protective mylar sleeves or envelopes without 
permissioiL 

10. Photocopybg of documents w3I be done by the f*«ff 

IL Archival material may not be removed from the reading room for any reason. 
Users should be prepared to present bags and briefcases for inspection when 
leavbg the reading room. [Alternatively, the policy may be that bags and 
briefcases must be left with the security guard or irchivisL] 



HOUSEKEEPING 

Basic housekccpmg is an unglamorous but essential part of archival wort A dean, neat, 
^rll-orgaaizcd storage area helps to prevent accidents, and reduces deterioration of the 
collection from soiling and physical damage. It also encourages staff and users to respect 
the collections. 

Arrange for regular inspection of the collections, monthly at least or weekly if possible. 
As you make the rounds, watch for mdications of improper care, and be on the look-out for 
signs of trouble, e.g^ water leaks, the presence of insects or other pests. Pest control is 
an important pan of housekeeping. If you discover infested or mouldy material, segregate 
iL (See Problem Materials, p. 36, and Pests and Mould, p. 48.) 

Eating, drinkmg and smoking should never be permitted near collections. Restrict these 
actiniies to designated areas elsewhere in the building. The presence of food crumbs or 
drink spills encourages insecu and causes staining of archival material, while smoking 
produces pollutants and increases the risk of fire. 

Organize a regular cleaning program to ensure that storage areas, work room surfaces and 
reading room tables are clean and dust-free. The deamng routine should mclude sweepbg, 
dusting and vacuuming. Remember to include not only the floors, shelves and work 
surfaces^ but the tops of cases or cabinets, pipes, air supply and return grills, and light 
Ibnires. Always vacuum books and storage boxes with a cheesecloth filter over a soft 
brush attachment 

Before reshelving malerial that has been in use, dust storage boxes and then shelves. 
To avoid spreading dust around, use a damp cloth or a duster treated with Endust 
(Endust is not suiuble for use directly on archival material.) Feather dusters are not 
advisable, as they tend simply to circulate dust in the air. 
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THE STORAGE AREA 

A wcll-de^gned trchival storage area will have suEQdenl unused space to allow for 
expansion of the collection. Try to foresee storage needs for at leasLthe next Gve years. 

The layout of the storage area should serve the needs of both collections and staff: 

• Make the aisles between stacks wide enough that people can pass without bumping 
into or b. ushing against shelved material 

• Raise the lowest level of shelving 4*-6* above the floor. 

• Set shelves and cabinets away from outside walls, and position them in a way that 
allows air to circulate around them. 

• Do not situate shelves near water pipes, heating pipes or any other source of heat. 

• Position light faxtures over aisles rather than over the shelving for eflident use of 
lighting. 

• Have several large flat surfaces available throughout or near the storage area for the 
examination of books or the contents of storage boxes. 

Nothing should be stored on the floor, where water, caretakers and pests could cause 
damage. Have a supply of 2* x 4*5 on hand so that if large amounts of material must be 
set on the floor temporarily, the lengths of wood can be placed on their sides to create a 
platform. 

If the outside walls of the building form part of the storeroom walls, keeping the storage 
units away from those walls is an important precaution. The walls may be damp, especially 
when the temperature outside is lower than inside and the building is poorly insulated. 
It is best, in fact, if the storage area can be located m the interior of the building where 
environmental conditions are normally easier to stabilize. In the bterests of pest control, 
the storage area should also be located well away from the building's garbage depot, and 
from kitchen facilities or eating areas. 



STORAGE SYSTEMS 

Id most archives, storage systems consist largely of shelving. Shelf units should be strong 
and made of a substance that does not react adversely with the collections stored on them. 

Steel shelves or cabinets with a baked enamel 5nish are the best choice. If this type of 
unit is beyond your archives' budget, use wooden or plywood shelves coated ^th a sealant 
and lined with mylar, so that acids from the wood are less likely to contaminate the 
collections. Until recently, polyurethane varnish and epoxy paints were recommended as 
sealants, but it has been discovered that they release potentially harmful gases even when 
fully cured. Acrylic latex paint is now preferred for sealing wood surfaces. This paint 
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his a curing time of two weeks, ifter which coUccUow cto be installed If wooden shelves 
ttiinot be painted, a shelf lining of polyester, add-free paper or add.frcc board wiU reduce 
the znigratios of adds given off by the wood 

Shdves whether toetal or wood — should have no sharp edges or comers, and their 
surfaces ihould smooth and non-abrasive. Shelving uniu for ardiival storage must be 
sohdly braced if freestanding; otherwise, they should be secured to a wall, or to the ceiling 
If the nearest waU is an outside one. A top cover on the shelves is advisable b order to 
reduce the amount of dust settling on materiaU and lessen water damage from a roof leak, 
burst pipes or as activated sprinkler system. Waterproof sheeu may also be used as «^ 
covers: the sheets should hang loosely to permit airflow, or may be roUed up by day and 
downbym^t. ' 

Storage systems must be tailored to the various types of material in the coDecUon. While 
open shelving can usually accommodate document and book storage, certain other 
materials (e*, photographs, microfilm, framed art. flat maps) require specialized systems 
such as drawers or cabinets.. These requtrements are described for each material in 
Qiapter V. 

Inevitably, occasions arise when not enough shelf space has been allocated for all the 
materials m a particular coUcaion. Staff should not. even as a temporary measure: 

• force an object into a tight space on a shelf 

• suck objects or storage boxes 

• . lean items against walls, put them up on top of a shelving unit, 
or leave them on the floor. 

The shelving process is an important part of storage. Accept the need to shift a section 
occasionaUy. If an object does not fit easily on a shelf, make space by rearranging the shelf 
or umt These penodic reorganizations are time wcU spent, for they forestall future trouble 
suTrage '"'^ become damaged or prematurely aged through improper 

Be sure to plan for oversized and oddsiicd items. Suda materials are found in every 
collecuon. but there is a tendency not to make allowances for housing them. Existing 
standardsized shelves can be extended with painted plywood overlays. In a new storage 
area, it is a good idea to plan ahead by purchasing or building suffident oversized shelves to 
supplement the standard shelving. 

It should be easy to get materials m and out of boxes and drawers. Allow enough free 
space in these containers that materials can be handled without difficulty, but not so mudi 
spaex that the contenu may sustain damage from shifting when the container is moved. 
(For more information on packing storage boxes, see Handling, p. 25.) 

Do not fold ardiival materials or force them to fit into boxes m order to make them 
conform to the storage system. Instead make the system accommodate a range of objects. 
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10. Do DOt give permission for tn object to be put is as enclosure (e.g.. att, £rime 
or escapsuiatiofi) or removed £rom one, uoless the ta5k will be done to your 
specifications by a competent person. Always spediy proper ardravai methods 
and materials. 
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I|P|CARE, HANDLING, 
iiiaag AND STORAGE OF 
Hill PHOTOGRAPHS 

Inumatiorat F^dtration of Library Associations and Insiiuilions Cora Programma on Prasarvatton and Consarvatton 



Introduction 

Photographic materials have complex physical and 
chemical structures that present special 
preservation challenges to the librarian and 
archivist. Since the birth of photography in the late 
163DS. many different photographic processxs and 
materials have been utilized, each subject to 
deterioration through time and with use. Although 
deterioration is an ongoing natural process, 
nevertheless much can be done to slow the rate at 
which it takes place in photographic ioiages. 

Deteriorated photographs of extreme artifactual 
value may require specialized cortservation 
treatment by a professional photograph 
conservator, often a costly, skiiklenrttnding. and 
time-consuming procedure. For the majority of 
photographs in research collections, sif^le-item 
conservation of deteriorated photographs is 
probably not a feasible or a cost-effective 
presen/ation solution. Instead, promoting proper 
care, handling, and storage through staff and user 
education will have a more lasting, positive impact 
on the preservation of a collection. 

This publication is interxied to provide a tuisic 
understanding of how and why photographs 
deteriorate and what can be done to slow tNs 
process. The information i^etow focuses on the 
photographic formats most comnionly found in 
research libraries and archives, namely black-and- 
white Silver gelatin prints, glass plate and film base 
negatives, and color transparencies. 

Structure of Photographs 

Photographs are composite objects. A typical 
photograph consists of three different parts: 

1 ) Support — The support layer may be 
glass, plastic film, paper, or resin-coated paper. 



2} Binder The emulsion or binder layer, 
nx>st commonly gelatin, but also abumen or 
collodion, holds the final iniage material or image- 
forming substance to the support; arKl 

3) Final image matarial ^ The firial image 
material, made of silver, color dyes, or pignrvent 
particles, is usually suspended in the emulsion or 
binder layer. 

Many dtfferent fmal image materials and binders 
have been used over the years. Today, however, 
almost all black-and-white photographs are 
composed o< silver suspended in gelatin. 



Identification 

Identtfication of various types of photographs 
requires a basic krwwiedge of the history of photo- 
graphic processes. Curators and archivists charged 
with responsibility for photographic coUections must 
be at least somewhat familiar with the various 
photographic processes and know when they were 
used. This infornnatkm is needed not only for 
catak>ging but also for making informed presentation 
decisk>ns. Processes must be kientifted in order to 
distinguish between later copies and vintage 
originals. In additk>n, storage needs differ with types 
of photographic materials. Photographs made by 
processes thai may off gas and damage other 
materials must be stored separately. The ability to 
kteniiiy photographs processes is also a prerequi- 
site tor selecting appropriate storage enckssures lor 
photographs. For example, acetate arKi nitrate film 
negatives should be stored in indivklual buffered 
paper sleeves because plastic ertctosures trap 
harmful off gassing from the film base whch further 
accelerates deterioratkMi of the image and film. 
Many excellent books devoted to historic photo- 
graphk: processes are available. 




Soma Common Photographic Procossos, 
Wh«n Th«y VImn lntroducod« and 
Wh«n Thay Wtr« Most Popular 



1839*cl860 

1639^:1860 

1B51-1B90 

1851-1665 

1880-1920 

1889-1951 

1850-C1900 

1885-1905 

1880.1900- 

1934- 

1935- 

1948- 

1960- 
1963- 



Daguerraotypes 

Saltod paper pnnU 

Glass piate nagatves (general) 

CoUodion wet plate glass negatives 

Gelatin dry plate glass negatives 

Nitrate negatives (introduced by Kodak; ceased production in 1951 ; 
dates of production outside the United Sutas vary) 
Albumen pmts 

Gelatin and collodion phnted-out photographic prints 
Black-and-white geUtin devek)ped-out photographic prints 
Acetate negatives introduced tor sheet film 
Chromogenc cok)r film and transparertcies (introduced by Kodak; 
Kodachrome was the first process) 

Instant black-and^while process (introduced by Polaroki; sepia 
first, then black-and-white m 1950) 
Polyester film introduced 

Instant color pnni process (iritroduced by > ^ x>ki: Potacotor was the 
first process: SX 70 was introduced m 1 972 and Polaooksr 2 in 1 975) 



Collection Management 

Collect k>n management includes four basic 
components: inventory, appraisal, cataloging, and 
proper housing arxj storage. Inventory is needed to 
detennine which photographic processes are 
represented in the colieaion and which pnnts are 
mounted, unmounted, or in albums. Appraisal of the 
collection entails evaluation based on value, 
appropriater^ess of the coliectton to the mission of 
the institution, and an assessment of housing and 
preservation needs. Cataloging andarrangemerU 
involves identifying each item, dating it. arKf 
assigning an accession number. 

Materials in the collection, as well as all incoming 
materials, should be screened systematically dunng 
the inventory and appraisal steps in order to identify 
Items wnh special presenration problems that require 
conservation treatment or stabilization until treatment 
can be obtained Such actions may include 
protective boxing or stiff card suppons underneath 
britlle or broken photographs. The mam problems to 
k>ok for are: (a) inherent problems affecting the 
structure of the pnnt. such as extreme fragility, 
flaking binder layers, or other physk:al darrttge; and 
(b) external problems, such as active mokf. insect 
infestation, or the use of inappropnate pressure- 
sensRive tape or rubber cement adhestves. 



Catak>g records shoukj be prepared for each item in 
the collection that state the nature of the object, its 
physical descnption. arKf an evaluation of its 
oortdition. Where large rujmbers of similar materials 
are concerned. ^ fir)ding list containing general or 
characteristic information may suffice in lieu of 
individual item records. Catak>ging and access 
tools can suppon preservation by minimizing the 
need for researchers to handle original photographs 
or one-ol-a-kiTKf images, tncludirig negatives for 
which DO refererK:e copy exists. If good catak)ging 
and finding akis are provided, the need for 
researchers to browse through originals is reduced. 
Some examples of iirxting aids that promote access 
to images (but not to originals) are: (a) a small 
35mm photo duplicate contact print of the original 
anached to a catatog card; (b) photographic images 
stored on videodisk: (c) photographs reproduced on 
rrucrofilm or microficfie: and (d) photocopies of 
originals. 

Once the coilection has been inventoried, 
appraised, cataloged, and arranged to library arui 
archrves starKtards. each photographic medium — 
pnnts. film t^ase and glass plate negatives, and 
slides — should be housed arxf stored separately if 
possible. Items that are too deteriorated to be 
handled wtf hout damage should be duplicated. A 
photocopy can be made from the duplicate for 
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research purposes. Once a deteriorated origiral is 
duplicated h may be withdrawn from senr^e to 
researchers. 

Cornprehensive coUection rnanagenwni iridudes 
proper maintenarice of and storage for the 
ooilection. Protective housings (to be discussed 
later) can minimize herxliirig damage and wear and 
tear. A proper storage environment is the best 
defense agairtst deterioration* since photographic 
processes are affected by harmful chemical s^*mSi 
high temperature, arxj improper relative hurnidity 
levels. 



Deterioration 

Four principal factors contribute to photographic 
detenoration: poor environmental storage 
conditions, the presence of residual photographic 
processing chemicals or the use of exhausted 
processing chemicals, poor storage enclosures aiKj 
shelving corKfitions, and rough or inappropriate 
handling that results in unnecessary wear md tear. 

Environmental Factors 

The environrr^ental factors that affect the 
preservation of photographic materials are relative 
hurmday and temperature, air pollution, light, and 
housekeeping practices. 

Relative Humidity and Temperature 

All photographic nuiterials are sensitive to high, low, 
and fluctuating relative humidity (RH), which is a 
measure of how saturated the air is with moisture. 
High RH affects all components of photographs. 
High RH causes a gelatin binder to become soft and 
stcky . making it vulnerable to mechanical damage 
and image deterioration. Low RH causes the birxier 
to shrink and crack and the secondary support to 
curl. 

High temperature speeds up the rate of 
deterioration. The higher the temperature, the faster 
a photograph deteriorates, especially at high RH 
levels High humidity arxi temperature. comtMned 
with the damaging effects of air pollution, are 
especially damaging arxj cause silver images to 
oxidize and color dyes to stvft and fade. 

High temperature and high humidity cor^ditions may 
contribute to the growth of microscopic moki spores 
on the image^containing layer artd on primary arxf 
secondary paper supports. Once active mold 
infests photographic materials it is usually 
impossible to remove without damaging the 



photograph. MoU tends to devek)p when the 
temperature is above 75*80' F and the RH is greater 
than 60%. 

Tmriperature and RH fluctuations, or 'cycling*, resub 
in chemical and mechanical changes that are 
especially damaging to photographs. Cycling 
promoies the movement of moisture in and out of a 
phoiogn^sh, speeds up the rate of chemic? ! 
deterioration of primary and secondary supports. 
aiKl promotes the breakdown the binder that 
holds the Ar^al image material to the suppon. When 
both humkity and temperatura are high, or when 
materials undergo tenperature and RH cydir>g, 
structural damage and the rate of chemical 
detehoratk>n are greatest. 

The kleal RH for storage of a mbced oollecton 
oorttainirig historical photographic pririts. slides, and 
negatives is betvveen 30% and 50% without cycling 
more than 5% a day. If only photographs are stored 
in a given area, 30-40% RH is best. If photographs 
are stored with paper, parchment, or leather 
materials, it may be rMcessary to maintain 40-50% 
RH to avokj placing unwanted stress on nor>- 
photographic materials. However, some materials, 
such as r>egative films and transparency films 
(nitrate and acetate plastic) and some historic glass 
plate rwgattves, will detehorate further at 40-50% 
RH. The detenoration of acetate ar¥l nitrate is 
strongly dependent on RH even at moderate levels 
of 40-50%. Recent American National Standanjs 
Institute (ANSI) spedficatons recommend 20-30% 
RH for k>ng-term storage of "safet/ film (acetate 
and polyester base) to assure maximum life 
expectarvy. Recent research (Reilly, 1991) 
irxiicates that historic nitrate film also ber)efits from 
these same storage condilkxts. Glass plate 
negatives shoukJ be stored at 30-35% RH to 
minimae glass decomposition and flaking (McCabe, 
1991). 

Storage temperatures shoukl be kept as low as 
possit>le but high eriough to atk>w raasorwt)ly 
comfortable working conditions for staff. The 
highest recommended storage temperature for 
black-and«white negatives and prints is t>etween 65' 
ar)d 70* F. Daily fluctuations greater than 5' shouki 
be avoided. Color materials, which fade more in 
elevated temperatures, shodd be kept m cool 
storage wt>enever possible (a set point within the 
range of 40-65* is best), or in cokf storage (25-40* F) 
«vhenever feasible. Generally, the cokjer the 
storage the; better. When choosing a system, keep 
in mind that cokj storage uruts are expensive to 
maintain, especially urus for k>wer temperatures. 
Refrigerators may preserU k>w cost options for 
smaU. valuable collections of ook)r materials 
(Wilhelm, 1990). Cautk>n must be exercised if using 
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cold storage systems to avoid elevated RH or water 
oor)den5ation on valuable original photographs. Ail 
cooi or cold storage systems limit access to the 
collections because the photographs must 
equUbrate to ambient temperature and RH before 
they are used in order to avoid moisture 
oondensatiort. 

Air Pollution 

Air pollution attacks photographs in the form of; (1 ) 
oxidant gases. (2) particulate matter. (3) acidtc and 
sultiding gases, arxj (4) environmental fumes. 
Oxidant gases are composed pnmariiy ol pollution 
created ^y burning fossil fuels such as coat and oil. 
Nitrogen oxides (oxide and dK>xide) and ozone are 
the two mam gases that threaten photographic 
images. Nitrogen oxides are produced by 
combustion, as in automobile engines. Ozone 
occurs naturally in the upper atmosphere, but can 
be formed in the lower atmosphere when sunlight 
interacts with nitrogen oxide. Ozone is also 
produced by some electrostatic copiers. Oxidant 
gases cause photographic images to fade by 
chemically interacting with the siK/er image material. 

Particulate matter, such as soot and ash particles 
from manufacturing processes, exists in abundance 
outdoors and can enter the library or archives 
through heating and cooling ducts, doors, and 
windows. Particulates, which may be greasy, 
abrasive, and chemically or biologically active, settle 
on shelves and on collection materials and create 
dust that IS spread to other materials when they are 
handled. 

The byproducts of combustion combined with 
nrwisture in the atmosphere pose another risk to 
photographic matenals. When fossil fuels such as 
coal and oil are burned, nitrogen and sulfur dioxide 
are produced. The reaction of nitrogen and suttur 
dioxide with water in the atmosphere produces nitric 
and sulf unc acid. These acids anack all 
components of photographs and cause silver 
images to fade and paper and board suppons to 
become brittle 

Environmental fumes can b^ sspecially damaging to 
pr^otographic images even in smalt quantities 
Peroxides from untreated wood, paints, and 
varnisr^es; poor quality paper or plastic products in 
close proximity to photos; and the fumes from 
comnrton cleaning solvents can cause images to 
oxidize and fade. 

Air entering the storage area should be filtered and 
purified to remove gaseous and paniculate maner. 
A well-designed filtration system includes cellulose 
or fiberglass filters that remove paniculate matter. 



and a charcoal absorption system that fitters out 
gaseous pollutants. Air fitters must be changed 
regutariy to be effective. Air circulation should also 
be checked perkxiically. There should be no 
stagnant air pockets, or drafts that bring unfiltered 
outskto air into storage areas. Storage cabinets. 
enck)sures. and boxes may provklc some protection 
from gases. Many photocopiers emit ozone, whk^i is 
damaging to photographs, so their use near 
ooliedionstonige areas shoukj be avoided. Dor>ot 
permit unsupervised cleaning or painting of storage 
areas. Do not aibw unknown cleaning matenals or 
those contair>ing chk>rine and other bleaches, oil- 
based paints, or varnishes to be stored or used near 
photographic materiais. Avoid storing photographs 
in f reshV painted rooms since pamt vapors can 
interact wflh the silver image material causing it to 
fade. Use only mikl solvents such as soaps and 
water-based latex paints in a well-ventilated area to 
dean and paint photographic storage areas. Ideally, 
latex -painted display cases or storage areas shouki 
be aUowed to dry for at least a week before use with 
photographs. 

Lieht 

Well-procassed black*and-white silver gelatin prints 
and negatives are essentially stable to moderate 
amounts of light. Primary and secondary supports 
can be senously damaged, however, when exposed 
for extended perkxls to visible light in the 400- to 
500-nanometer range, and to ultraviolet (UV) light in 
the 300- to 400-nanometer (near ultraviolet) region. 
Damage caused by light is cumulative and^jepends 
on the interisny and length of exposure. Sunlight 
and standard fluorescent light are both strong 
sources of UV. Color slides are particularly 
susceptible to fading when exposed to both visible 
and UV light. For example. Kodachrome slides can 
fade significantly within 10 minutes of projection, 
although Kodachrome has excellent ook^r stability in 
dark storage. 

Historic photographs and cok>r photographs should 
be kept at lower light levels than modem black-arxi- 
white photographs. Light levels in exhibits should 
be kept as low as possible, but high enough to allow 
patron viewing. Levels for historic ar)d cok>t 
photographs should be in the range of 3-10 
footcandles (30-100 LUX). Although some modern 
photographs can be exhibited under much brighter 
conditions (up to 20 footcandles). it is best not to 
exceed 10 footcarultes whenever possible. 
Ultraviolet light levels should not exceed 75 
microwatts per lumen. A UV meter is required to 
measure ultraviolet light levels; irKandescent light 
levels can be measured with a photometer or even 
a camera light meter (Canadian Conservation 
Institute. Not0S). 
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Reading loom lights should be kept at a 
cx»mfonabie viewing level Windows and fluorescent 
lights in raading rooms and storage areas are often 
chief sources of damaging ukraviolet light. The 
insUUation of low*UV-cmitting bubs or UV- 
absofbing fluorescent bulb sleeves can help 
eliminate this problem. Window glazing or the 
instalUtbn of window shades may also help. Low- 
U V-emitting bulbs and sleeves are available from 
several manufacturers. Light levels in storage areas 
can also be controlled by the use of timed shut-off 
switches. Dark cloths or sheets of folder stock 
(heavyweight paper) or mat board shoukl be 
available in reading rooms for covering objects when 
not in use by readers. Photographs should be 
covered if they are riot immediately returned to 
storage after use. 

Housekeeping 

Insects (saverfish, cockroaches, beetles) and 
rodents (rats. mice, arxi squinels) are all anmcted to 
photographs materials. In adcfition to eating 
materials, they also foul the storage area and 
materials with their d«)ppings. They make nests 
that can be difficult to k)cate and remove. A good 
policy is to prohibit eating or drinking where 
collections are stored, Fkx)rs. shelves, boxes, and 
cabinets shoukJ be dusted or vacuumed, or both, on 
a regular basis. Avoki storing coliection materials on 
the f kx)r where they are more likely to be damaged 
by insects and rodents or water leaks. 

Chemical Processing and Image 
Stability 

Major silver deterioration occurs when photographs 
are not correctly processed and washed, that is. 
when exhausted fixer is used or when photographs 
are not fixed for a sufficient time, or when washing is 
inadequate Improper washing fails to rmse residual 
thiosulfatc complexes (fixer) from the film or paper. 
Residual fixer lefl in the photograph reacts over time 
and causes the image, binder, and support to turn 
yellow or brown and the silver image to fade. H\gh 
temperature and humkirty speed this process. 
Photographs that were not well fixed remain light 
sensitive arJ may darken when exposed to \\gh\ 
Damage from residual chemicals occurs with time 
and can go unnoticed for years. To prevent this type 
of damage insist that all photognphtc chemical 
processing and devetopment be done to ANSI 
standards, especially when duplicating negatives, 
making reference prints from collection negatives, 
and if feasible, v^n acquiring new photographs 
from photographer. 



Storage Systems and Enclosures 

Proper storage for photographic materials is an 
important preventive measure that stabilizes 
delicate or fragile materials and provkies basic care 
for all materials in the coUectk>n. Storage cabinetry 
and ericbsures must be chosen and us«d carefully, 
however, to that they do not contribuie to the 
deterioratk>n of collectk)n materials. Photographic 
materials can be seriously damaged V stored in 
cabinets made of inferior materials that off gas 
harmful chemkais or that do not provkle ade<;}uate 
physk:al protectkm. Darrage is also caused when 
photographs are stored k)osely in oversized 
oontamrs or too tightly in overstuffed drawers. 
Prints stored loosely in a file drawer will slump and 
cud. for example, and be vulnerable to damage 
each time the drawer is opened and items are 
handled. Glass plate negatives are especially 
fragile and will break when crowded into file 
cabinets unprotected or stacked on top of one 
another. 

Storage furniture, inckxiing cabinets and shelves, 
shoukl be made of nornsombustibie. non-oorrosive 
materials such as stainless steel, anodized 
aluminum, or steel with a powder-coated finish. 
Shelves made of wood and wood byi>roducts 
shouki generally be avokM since they contain 
tignin. peroxides, and oils that can offgas or migrate 
to photographic materials. New l>aked enamel 
shelving units may offgas harmful chemicals if not 
property cured during marujfacture. 

Prints, negatives, and sik^es can t>e damaged by 
enclosures that are poorty designed or are made of 
inf enor materials. Ackic chemical agents from poor 
quality materials can migrate to photographs and 
destroy the images they were mearit to protect. 
Poorty designed er^iosuras can produce the same 
result. 

Materials 

KAany commercially available enck>sures are lat>eled 
•archivar or *acid'-free*. However, some of these 
same sems may coruain lignin. dyes, saing agents, 
coatings, plasticizers. or other harmful additives. 
Never use enclosures made from unprocessed 
woodpulp paper, giassine. or polyvinyl chk>ride 
(PVC) to house or store photographs. Avok^ 
products made from cok>red papers because they 
often contain dyes or inks that are unstable and will 
migrate or bleed onto photographs or othen^vise 
adversely affect the photographs stored within. For 
an enck>sure material to be completely safe it must 
meet or exceed the specifications in ANSI standard 
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rT9.2-1991 (or the latest revision) including the 
PhotographjcAciivtty Test (PAT). Purchase 
er)dosure materiais from a reputable supplier. 

Design 

Paper envelopes are often used to store prims and 
negatives. Adhesives used to seal envelopes may 
cause staining and fading of the silver image. Thus, 
the emulsion (or image) side of a print or negative 
should be placed away from the seam so that 
staining or fading dt the front is iess likely. When 
envelopes whh seams are used, the seams should 
run along the sides of the envelope rather than 
down the center. A good approach to housing 
photographs is to provide several layers of 
protection by first placing photographs into sleeves 
or envelopes, then into folders, and finally into 
document storage boxes. This procedure may nol 
be feasible m every iristitution or with every type of 
collection. In some cases, grouping photographs 
into folders and then into storage boxes may suffice. 

Paper or Plastic? 

The choice between paper or plastic enclosures 
should be based on the type of photographs to t>e 
housed and their condition, the anticipated amount 
of use the nnalerials will receive, finanoai resources, 
and environmental storage conditior^. Paper 
enclosures usually cost less than plastic, but items 
that are used frequently can be abraded by 
repeated removal from and irtsertion into paper 
enclosures. Paper sleeves and envelopes should 
be made according to ANSI specifications, which 
recommend that the paper have an alpha cellulose 
content of 87*/. and contain no lignin. groundvvood. 
or alum*rosin sizing. The paper should be buffered 
to a pH of 7-8.5. Unbuffered paper (tending to have 
a pH of 6-7) may be preferable for some processes 
such as cyanotypes. Buffered paper is preferred for 
acetate and nitrate films, platinum prints, and pnnts 
mounted on acidic boards. 

Plastic enclosures are preferred for frequently used 
colleciions because they protect photographs from 
finger prints and provide physical support Plastic 
enclosures should be made from an men plastic 
such as potyester, polyethylene, or polypropylene 
These plastics are generally considered non* 
damaging and may t:>e used safely with many 
photographic materials. Avoid all plastics that have 
fillers, coatings, or UV absorbers. Avoid the use of 
po^ester. polyethylene, and polypropylene that has 
a hazy film on the surface, which irKlicates thai the 
plastic film IS coated or is heavily plasticized. Avoid 
using adhesives or fasteners that may cause 
chemical or physical damage, such as rubber 
cement, pressure-sensitive tape, paper clips, or 



niDber bands. Piastic endosures shouid not t>€ 
used with rutmie or earty acetate hims. 

Suggested Storage Methods 

Prints. An ideal storage method for artifactually 
valuable photographs is to place the pnnt inside a 
polyester V sleeve wHh a piece of 2-piy t)oard 
behind the print for added support. A polyester V 
sleeve is made from two pieces of polyester placed 
on top of one another and joined along two adjacent 
edges. Piece the sleeved photograph into a 
buffered pH folder and into a document box. Prints 
larger than 1 1 t>y 14 inches should be shelved 
honzontally. H vertical storage is chosen, be sure 
the box is snugly filled, or use a spacer to fill unused 
space to prevent photographs in the box from 
slumping. If vertical shelving is chosen, make 
certain the document box is well supported on the 
shelf. A less costly approach tor large oollections or 
oolledV^ns that receive little use is to place the 
photograph into an V sleeve or a folder and use 
the 2-ply support oriiy for brittle items. 

Oversized prints. Place oversized prints in a 
folder, interleave with paper, or sleeve in polyester 
as above. The housed photographs should then be 
stored in a large document box on sheK/es or in map 
storage drawers. Rollirtg should be avoided since 
the photograph may crack when it is urvoUed for 
use. 

Framed photos. Remove the photograph from the 
frame and store as above. If framed storage is 
availat>le. the framed photographs shoukj t>e 
protected from light exposure with dark ck)th 
coverings. If the photograph is stored framed, 
check that the matting is appropriate and of high 
quality materials. 

Glass plate negatives. Intact glass plates may be 
stored individually, in seamed or seamless paper 
enck)sures. The plates should then k>e arranged 
vedically on their iong edges in document storage 
boxes, which can then t>e stored on open shelving 
or m catxnets. Seamless sleeves are best for low* 
use negatives, such as those that have been retired 
from darkroom use. Shelving with adequate 
strength is needed to hold the weight of the t>oxed 
glass plate negatives. Boxes should be clearly 
labeled Iragile/glass* and "heavy". Filler 2-ply 
board or corrugated tx>ard shoukf be used to fill out 
partially filled t>oxes to minimize jostling of plates 
dunng handling. Plates larger than 5 by 7 inches 
are ideally stored in cabinets wrth ngid rrtetal 
dividers spaced every 1 to 1 1/2 inches. Plates 
should always be piaced on their long edge tor 
yerncat storage. 
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Broktn glass plitss, or thos^ with ctotsrioratMl 
imags taytrs. Damagad ptetas shouU be storad in 
sink mais construcaed to guidattnas «wgg««>**^^, 
McCabe (1991) with matarials that maat tha ANSI 
PAT test. Crackadptatas should baaupportadwjth 
a piece of glass or lignin4 rae lagboard until they can 
be di43licated. safety sink matted, or axarntned by a 
professional conservator. The storage and 
stabilization of damaged glass plate negatives 
shoukj be done wkh the consuliation of a 

conservator. 

Nitrate negatives. CeUubse nitrate film was 
manufactured between 1889 and 1951 in the United 
States. It was produced into the 1960s in other 
countries. Kodak w»s the first to manufaaure 
nitrate film, but it was manufactured by other 
companies worldwide. Nitrate film as inherently 
unstable and becomes ackiic. stcky. and brittle with 
age. In Urge quantities nitrate film can also be a fire 
hazard, although this risk pertains more to moik>n 
picture film than to still photographs stored in 
indivklual paper enck>sures. Nitrate deteriorates in 
siages. beginning with a breakdown of the celiutose 
nitrate plastic support. As nitrate deterk)rates H 
poses a threat to other types of photographs stored 
in the area by emitting oxides of nitrogen, which 
anack the silver image, the gelatin binder, and 
eventually the support base of other papers and 
films. Nitrate materials shoukf be identified, 
accurately duplicated, housed in buffered paper 
cnctosures {never plastic), and stored away from 
other collection materials in a well-venlilated room. 
Fire codes may require that the nitrate materials be 
stored separately in fireproof cabinets, or in vaulu. 
or completely off-premises. Storage at tow 
temperature and tow RH greatly stows the 
detenoration of nitrate film. 

Cellulose acetate negatives. Starting in the 1930s 
cellulose nitrate base film v^as gradually replaced by 
"safety film" or celiutose acetate films (diacetate. 
triacetate, aceute proptonate. aceUte buyrate). All 
cellulose ester films, including diacetate and 
triacetate, tend to shrink when plasticizers and 
solvents introduced during manufacturing evaporate 
out over time and cause the film base and the 
gelatin emulsion to cockle ar^d distort. When this 
happens, the emulscn layer wrinkles and 
deUminates from the film base support. Eventually 
the ir^age is distorted by the network of wrinkles or 
channels formed in the emulston layer. In addition, 
the film base becomes increasingly acidic and 
decomposes. The smell of acetc acid is a sign that 
the cellulose acetate film base itself is detenorating 
and that damage is occurring. Triacetate film, 
introduced in 1948. is the most sUble of the aceute 
films and is in wide use today. All aceute films 



shouto be inspected periodically for signs of 
deaenoratton. Deteriorated iientt shouto be 
duplicated before damage worsens and shouto be 
stored in buffered paper sleeves, under very stable 
environmenut condittons. while awaiting duplication. 
Uivtable. aarty acetate negatives shouto be stored 
separateiy from prims in a wetl-ventilatad storage 
room, piasticenctosures may be used tor recently 
produced safety film negatives (acetate or polyester) 
that are axpected to receive use. Storageattow 
tenperature and tow RH greatly stows the 
deterioration of acetate film. 

Cotor transparencies. Virtually all cotor processes 
are inherently unstabto because trie final image 
material consists of organic dyes rather than silver 
or pigment particles suspended in gelatin. Ol the 
many cotor processes commercially available, the 
Cibachrome process is the most stable. Exposure 
to light wil cause most cotor dyes to fade, but some 
ootor dyes v^l also fade in the dark. In general, high 
tenperatures speed the rate of cotor tadmg. Cotor 
sltoes shouto be housed in suitable plastic sleeves 
or iignin^reesbde storage boxes. Cotor aerations 
of deteriorated cotor materials can be made that 
presence in siker the t>»ee dye layers ol the original 
colorimage. This, however, is a costly process and 
may not be feasible for institutions withmanycotor 
sltoes. An alternative is to place slides in coto 
storage (25-40* F and 20^0% RH). whtoh wiU stow 
ootor fading and image toss. 

Albums, Scrapbooks. and Mounted 
Photographs. Historical print mountings were often 
made of acidic, unsuble materials. Many over-the- 
counter adhesiveii used to mount photographs into 
albums and scrapbooks are actoic and will 
eventually discotor, become brittle, and damage 
materials. When ackito paper mounts become 
brittle, the photographto image hsetf is at risk 
because of breakage. Mounted photographs that 
are fragile or brittle may be stabilized with a rigto 
support such as 4-ply matboard instoe a protective 
enctosure or by placement into a sink mat tor 
protectton. 

Albums can be wrapped in paper and placed in a 
document box or in a f med protective enctosure. 
On rare occastons atoums may be given full 
consen/atton treatment, especially if they are 
pailicularly valuable. However, this should be the 
exception rather than the mle. Heavily used albums 
or scrapbooks shouto be photographically 
reproduced. Interleaving shouto foe done judictously 
because it adds bulk to an atoum and places 
undesirable stress on the biitoing. Examples where 
album pages may benefit from the protection 
provided by truerleaving iridude the f oltowing: 
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photographs that are glossy or easily abraded, or 
both; photographs that have fixer sUtns; piatirujm 
prir^ls; and photographs with tape or adhesive 
applied in such a way that it may oome in oonuct 
with other items in the abum. 



Handling 

The risk of daniage to materials is increased when 
researchers and staff who are resporistbte tor 
photographic materials are not trained m the proper 
care and handling of those materials. Ignorance, 
neglect, and carelessness account tor a significant 
percentage of damage to photographs. Repair oi 
photos with pressure-sensitive tape, marking onginal 
pnnts with ink or fell-tip pens, and exhibition d 
materials under inappropriate conditior>s are 
examples of negligence. Neglect also includes the 
lack of a disaster response plan, irwdequale security 
precautions, and poor collection managenr>erti 
procedures that require valuable onginals to be 
handled repeatedly. Carelessness includes rough 
handling during catak^ging, housing, and v«wing; 
and danrkage to materials as a result of inadequate 
transport systems. 

When handling photographs and rwgatives. be sure 
that hands are freshly washed, wear clean lint-f ree 
cotion gloves, and avoid touching the photograph 
surface. If a photograph must be rnoved a short 
distance or turned over dunng examination, use an 
auxiliary support {such as a piece of Plexiglas. 2- or 
4-pty rag board, or folder stock) to protect the rtem 
from damage caused by unnecessary bending and 
flexing. Use a stable, appropriately sized book cart 
with horizontal shelves to transfer materials between 
storage and research areas. Provkle book cradles 
in research areas that atow photograph albums to 
be viewed safely. Cradles permit a tightly bound 
book to be opened enough to be read but not so far 
that It IS damaged. Fell covered "snakes" filled with 
sand can be used to hold pages open as k)ng as 
they do not touch the surface of photographic 
materials 

Avoid projecting a color slide longer than ten 
seconds because the intense projector light causes 
color dye shift and fading Slides made for frequent 
projector use should be on Eklachrome film, which 
IS less prone to color fading under intense projection 
light However. Ektachrome is more prone to fading 
in dark storage than Kodachrome slides Thus 
Kodachrome is the prefen'ed slide material if it is not 
subjected to frequent projection. Recent research 
suggests that Fujichrome is a good compromise for 
frequently used slides (Wilhclm. 1990) . 



Train staff to arrange, descrtoe. and rehouse newly 
acquired materials with care. Instrua them in the 
proper method for handling films, glass plates, and 
prints. Mip well as bnttle. broken, or flaking 
phocogrjiphs of aU types. Provkie adequate storage 
enclosures and other necessary si4>plies dunng 
housing and catatoging so that materials will be 
housed property. Evaluate training procedures on a 
regular basis and revise them as needed. 
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CARE, HANDLING, AND STORAGE OF PHOTOGRAPHS: 

Standards 

1991 American National Standards InsJjJute. AttfricMn rational standmrd tor photognphy 
ANSI 179^-1891. Naw York: American Nattonal Standards Insltue. 

1 990. American National Sunda«ls Institute. StMndMfd for Irrmging ^;'^Jf(2TrL^^J'"''^ 
photographic nmthods. IT9.9-1990. New York: Amencan National Standards Instrtule. 

1 988 American National Standards Instrtute. ArMrican nMtionMl stMndard tor imaging madiM (tilm) - 
sZr^am typ^spacification tor stabifity. ANSI ITS. 1-19BB. Naw York: Amencan Nat«nal 
Standards Institute. 

1986 American Natonal Standams Institute. Arrmrican national *|-"^*«'/''';,f/;"jf^^ 
(procassing) - mathods tor avaluating procassing with raspaet to tha ^^"''^^.^^J^""*"* 
iZaga-black-and-whitapapars. ANSI PH4.32.1986Ma^\otk: Amencan National Standards 

Institute. 

1985 American National Standards Instrtute. >»/T)ancannanona/sfandard /or p/>oto9fap/iy 
JchLrcX"««SS »4«u//a and othar chamicals in films, platan, and papars - datarmmatKjn 
^an^ZasLmant^^^^ New York: American Natonal Standards Instrtute. 

19B5 American National Standanls Instrtute. Amarican national standard tor photogrzphy (tilm) ■ 
procas^St,iaty S- atoraga. ANSI PHI. 43-1995. New York: Amencan National Standards Instrtute. 
(Translerred to ITS but no designation number given as yet). 

1982 American National Standards Instrtute. American national '''"''"f'l^' P^°'J;S"P^^^^^ 
slides} ■ black-and-whita photographic paper prints ■ prac^ca tor storage. ANSI PHI. 48-1982 
(R1987). AmerSin NatK,nal Standards In^rtute. (Translerred to IT9 but no designaton number given as 

yet). 

1981 American National Standards Instrtute Specitications *°'/'°''9e ot Procassed^^^^ 

plates. ANSI PHI. 45-1981. New York American National Standards Instrtute. (Will become IT9.6 when 

revision is approved). 

Standarcis are available tor purchase trom. 

American National Standards Instrtute. Inc 
1430 Broadway 

New York. New York 10018 U.S.A. 
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CARE, HANDLING AND STORAGE OF PHOTOGRAPHS: 

Supplies 



This selected listing of suppliers does not constttuie an endorsement o( ell their products. However, they do 
sell many items that will meet the storage and handimg needs oi photographic ooUections. 



Cortservation Resources, inc. 
Home Office: 
800a-H Fort>es Place 
Springfield. Virginia 
22151 U.S.A, 

800*634^932 phons 
703-321-0629 FAX 
U.K. Office: 
(865)747755 phone 
<865)747035 FAX 
Canada Office: 

(613)523-9260 phone 
Australia Office: 
(7)52-8159 phons 



Interior Steel Equipment Co. 
2352 East 69th Sueet 
Cleveland, Ohio 
44104 U.SA 

216-881-O1U0 phone 
216-881-0090 FAX 

Light Impressions 
439 Monroe Avenue 
Rochester. New York 
14607-3717 U^A 

800^28-6216 phone 
716-442-7318 FAX 



Crystalizations Systems Inc. 
1595 A Ocean Avenue 
Bohemia. New York 
11716 U.SA 

516-567-0888 phone 
516-567-4007 FAX 



Delta Designs Ltd. 
P.O. Box 1733 
Topeka. Kansas 
66601 U.S.A. 

913-234-2244 phone 
913-233-1021 FAX 



Foster Manufacturing Co. 
414 North I3th Street 
Philadelphia. Pennsylvania 
19108-1001 U.S.A. 

600-523-4855 phone 
215-625-0196 FAX 
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Mayiine/Hamilton 
The Mayline Co. 
61 9 N. Commerce Street 
P.O. Box 728 
Sheboygan. Wisconsin 
53062-8037 U.SA 

414-457-5537 phone 
414-457*7368 FAX 

University Products 
517 Main Street 
P.O. Box 101 
Holyoke. Massachusetts 
01041-0101 U.S.A. 

800-628-1912 phone 
413-532-9281 FAX 



S.A. Michael Cauchard 
21.23.25 passage Charles-DaUery 
Pans 75011 FRANCE 

33(1)43 79 21 02 phone 
33(1)43 79 98 38 FAX 
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Storage enclosures for photO£:raphic prints and 
negatives are available in a variety of materials' and 
formats. One must decide between buffered or 
noH'buffered paper, paper or plastic, polyester and 
other plastics, sleeves or envelopes. Choosing the 
proper enclosure requires a knowledge of the alterna* 
tives. This handout reviews the various options, 
discussing advantages, disadvantages, and special 
precautions for each. Whatever enclosure is chosen, 
avoid handling photographic prints and negatives 
with bare hands. Oils and perspiration can damage 
emulsions. Lint^free gloves are available from 
conservation or photographic suppliers. 

All enclosures used to house photographs should 
meet the specifications provided in the American 
National Standards Institute (ANSI) Standard IT 
9.2' 1988.^ The standard provides specifications on 
enclosure formats, papers, plastics, adhesives, and 
printing inks, and requires a variety of enclosure 
tests. 

PAPER MATERIALS 

The term "acid'free" is widely used to refer to 
archival'quality paper materials constructed of either 
neutral or buffered paper. A more precise distinction 
should be made between the two. Neutral enclo- 
sures, constructed of paper in the neutral pH range 
(7.0'7.5) do not contain acids that will damage 
photos stored in them, but have a limited capacity 
to absorb acids from the environment or from the 
objects stored inside. Bufft id paper enclosures 
(approximately pH 8.5) contain an alkaline material 
that can serve to ncMtralize acids as they form. 

The quality of pulp used to make paper is also 
important. Groundwood, from which many modern 
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papers are made, contains lignin which produces 
acids rapidly. Papers described as "lignin-free" are 
produced from cotton or linen (containing little 
lignin) or have had the lignin chemically removed. 
Lignin'free buffered and non-buffered (neutral) 
paper enclosures are available. 

The effect of direct contact of buffered paper on 
photographic emulsions is presently being ques- 
tioned. Buffered storage enclosures are not recom- 
mended for color images, cyanotypes, or albumen 
prints. They are recommended for cellulose nitrate 
and early safety film negatives, brittle prints, and 
photographs on brittle acidic mounts. Research has 
yet to be conducted to determine the effect of 
buffering agents on many photographic processes; 
however, if the relative humidity of the storage 
environment is below 50%, buffered enclosures 
should present few, if any, problems. When in 
doubt, the use of neutral enclosures is probably 
advisable. 

Research has demonstrated that even "archival" 
papers may be harmful to the photographic image. 
Labels such as "acid-free" do not guarantee that a 
material ss safe when used with photographs. The 
only way to be certain of photographic inertness is 
to have materials undergo the Photographic Activity 
Test (P.A.T.) as specified in ANSI Standard IT 9.2. 
The P. AT. has two components: a test to detect 
image fading resulting from harmful chemicals in 
enclosures; and a test to detect staining reactions 
between enclosures and gelatin. Consumers should 
contact archival suppliers to see if their products 
comply with ANSI IT 9.2, and have passed the 
Photographic Activity Test.^ 
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When P.A.T. test results are not available purchase 
materials from suppliers familiar with the special 
needs of photographs, and choose enclosures which 
are lignin-free, 100% rag. and not highly colored 
(especially avoid black). Glassine enclosures are not 
recommended. 

Advantages and Disadvantages of Paper 

1. Paper enclosures are opaque, protecting the object 
from light. However, this makes viewing diffi- 
cult, requiring the removal of the object from the 
enclosure. This increases damage from handling, 
abrasion, a^id fingerprinting, especially in heavily 
used collections. 

2. Paper enclosures are porous, protecting the object 
from the accumulation of moisture and detrimen- 
tal gases. This is especially important for cellu- 
lose nitrate and early safety film negatives where 
the gases generated by the deterioration of the 
support material are harmful to the image. 

3. Paper enclosures are generally less expensive than 
plastic enclosures. 

4. Paper enclosures are easy to write on. 

Seamed Paper Envelopes. An envelope is an enclo- 
sure with one open end; it may or may not have a 
protective top flap. The seam in paper envelopes 
should be located at the sides and across the bottom. 
Any adhesives used in construction should be 
non-acidic and unreactive with silver. Most enve- 
lopes come with a thumb cut, but those without are 
preferred. Thumb cuts allow air to touch the photo, 
and encourage users to grasp the photo and pull it 
from the sleeve. [Rather, to remove a photo, push 
in slightly on the sides of the envelope, and tap the 
photo out, handling only the edges.] A top flap may 
be desirable in order to prevent dust from entering 
the envelope and causing abrasion of the image. 
When storing photographs in seamed envelopes, the 
photograph should be inserted with the emulsion 
away from the seam. 

Seamless Paper Envelopes. The seamless envelope 
does not have any adhesive. The envelope is formed 
with three or four flaps which fold over to produce 
a pocket. The fourth flap, if present, closes the 
envelope completely, protecting the object within 
from dust and dirt. The construction of this enve- 
lope encourages the user to place the object on a flat 
surface to open it, which can be an advantage for 
brittle or fragile items such as glass plate negatives. 
Also, this type of enclosure is constructed so that it 
can compensate for the thickness of an object. 



Paper Folders. A folder is a sheet of paper which is 
folded in half. It is closed on one side only and 
must therefore be kept in a properly fitted box in 
order to effectively hold the image. If used for 
vertical storage in files, the photograph stored inside 
must be well supported to prevent sagging or curl- 
ing. Folders are simple to make and are most useful 
for large or mounted items. 

PLASTIC MATERIALS 

Plastic enclosures of archival quality may be made of 
polyester, polypropylene, or polyethylene. They 
should not be coated or contain plasticizers or other 
additives. Pol^fcster is the most inert and rigid of the 
three. It generates static electricity which can 
attract dust, and it is expensive. Polyester enclo- 
sures should be either DuPont Mylar D or ICI 
Melinex #516. Polypropylene is almost as rigid and 
strong as polyester when in sleeve format, but is soft 
when used for ring binder storage pages. Polyethyl- 
ene is the softest, most easily scratched, and least 
rigid of these plastics. 

Plastic enclosures made from polyvinyl chloride 
(PVC) are unacceptable for archival photographic 
storage. This plastic, often referred to as "vinyl^ by 
suppliers, is not chemically stable and will cause 
deterioration of a photograph over time. 

Advantages and Disadvantages of Plastic 

1. Plastic enclosures have the great advantage of 
allowing an image to be viewed without removing 
it from the enclosure. This greatly reduces the 
chance of abrading, scratching, or fingerprinting 
the photograph, especially in heavily-used collec- 
tions. 

2. Moisture and sulphides in the environment react 
with photographs and hasten their deterioration. 
Plastic enclosures protect the object from the 
atmosphere and prolong the life of the image. 
There are two important exceptions — cellulose 
nitrate film and early safety film should not be 
stored in plastic enclosures. Such enclosures 
accelerate their deterioration by trapping harmful 
gases. 

3. Plastic enclosures can trap moisture and cause 
ferrotyping (sticking with resulting shiny areas) of 
the image. This is a particular threat in storage 
environments with high relative humidity or in 
the event of a disaster involving water. 

4. Plastic enclosures with matte or frosted surfaces 



ERLC 



STORAGE ENCLOSURES ■ 
' 170 



ISO 



are not recommended, as they can be abrasive 
and may scratch the emulsion. 

5. Plastic enclosures can be very difficult to write 
on. 

6. Plastic enclosures can be flimsy and may require 
additional support, such asarchivaUquality Bristol 
board. Any information which should accompany 
the image can be recorded on this board. 

Plastic Envelopes. Plastic envelopes normally have 
heat'sealed seams, which eliminate any potential 
problem with adhesives. Both polyethylene and 
polyester envelopes have been marketed by conser- 
vation product suppliers. 

Plasuv: Folders. These are usually made from 
polyester. They may be successfully used in con- 
junction with paper envelopes, the polyester folder 
protecting the image from handling whenever it is 
removed from the envelope. 

L'Velopes™. These are a combination envelope* 
folder, being an envelope sealed on only two adja* 
cent sides. This allows for easy insertion and 
removal of objects, but provides more support than 
a folder. This format is particularly useful for 
smaller format images. 

Plastic Sleeves. A sleeve is an enclosure open at 
two opposite sides. It can be made from polyester or 
polypropylene. Usually, these sleeves are a 
one-piece construction with a self'locking fold on 
one edge. This fold provides for easy insertion and 
removal of the photograph without abrading the 
image on the sharp edge of the enclosure. 

Polyester Encapsulation. Polyester encapsulation 
encloses a photograph between two sheets of polyes- 
ter, sealed on all four sides with either double-sided 
tape or a special polyester welding machine. Encap- 
sulation provides physical support and protection 
from the environment. It is useful for storing fragile 



prints, especially those which are torn. Encapsula- 
tion is not recommended for photographs adhered to 
poor quality mounts or for contemporary color 
photographs. 

Ring Binder Storage Pages. These pages are made 
to fit three-ring binders with slipcases. They are 
available in a wide variety of formats, sizes, and 
materials, including polyester, polypropylene, and 
polyethylene. They are an excellent alternative for 
smallt concentrated collections of uniform size. 

Polyester Sheet - Matboard Folder. These folders 
are made of a sheet of polyester and a sheet of 
matboard of the same size, attached together along 
one long edge with double-sided tape. The 
matboard gives needed support and the polyester 
allows the image to be easily viewed. These folders 
should be stored flat. They are particularly useful 
for storage of oversized photographs or photographs 
on rigid mounts. 

Polyester Sheet Within a Paper Folder. This 
enclosure consists of a paper folder with a polyester 
sheet attached along an inner edge, opposite the 
center fold. The attachment is made with double- 
sided tape. The polyester holds the object in place 
and protects it from dirt and handling, but allows 
for easy viewing and removal. The paper folder pro- 
vides support to the image and protects it from 
light. These folders are especially useful for small 
fragile prints. 

SUMMARY 

Many of the enclosures available for photographic 
storage have been described above. Each has been 
discussed individually, but often two enclosures can 
be combined to form another format with its own 
characteristics. An example would be the use of 
polyester folders with seamed paper envelopes. Each 
of these systems has advantages and disadvantages. 
The final choice of enclosure will depend on the 
particular needs of a collection and available funds. 



1. ANSI IT 9.2-1988. "American National Standard for Photography (Processing) - Processed Films, Plates and Papers - 
Filing Enclosures and Containers for Storage." New York: American National Standards Institute, 1988. (1430 Broadway. 
New York. New York lOOlS). 

2. This test can be performed by Image Permanence Institute, Rochester Institute of Technology/F.E. Gannen Memorial 
Building. P.O. Box 9887. Rochester. NY 14623-0887. 
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COMMISSION PREFACE 



Although much of the Coamifision's activities have focused on 
the preservation of infomation contained on deteriorating paper, 
libraries and archives also house and care for information stored 
on a variety of media. Unlike microfilming of paper*-based 
information sources, standards for preservation reformatting of 
deteriorating audio and video materials have not yet been 
established. In the meanwhile, institutions have a 
responsibility to preserve the non-print materials in their 
collections. 

At the request of a number of colleges and universities that 
sponsor the Commission, the April 1990 newsletter carried a 
special repoic on the care and handling of video recordings. 
The following report on recorded sound materials — whose length 
precludes inclusion in the newsletter — is an expanded version 
of an article prepared initially for the National Library of 
Canada's National Library News . The report provides advice on 
the care and handling of recorded sound Biaterials in collections, 
focusing primarily on the nature and composition of the recording 
media* 

The Commission is indebted to NLC and to Gilles St-Laurent 
for allowing us to distribute the report to our colleagues. 



* « * 



Complimentary copies of this report have been distributed to the 
Commission's mailing list. Additional copies are available, while 
supplies last^ from the Commission. 



The Commission on Preservation and Access 
178S Massachusetts Avenue, HU, Suite 313 
Uashington, DC 20036-2117 



September 1991 



©The p«p«r utid in thU publication mts the aaniM rtquirtMtnts of the Amtncan Mationtl Sundard for 
InfenMtion SciaflCaf-PanMn«nca of Popcr for Printid Library MittrtiU ANSI 239.46-l9ft4. 
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Sound recordings are machine readable artifacts; they are documents for which the 
integrity of the information they conuin is directly related to the artifacts' physical weU 
being. Since the majority of sound recordings are made of plastic, conservation must be 
treated as a plastics degradation problem, requiring a different approach than paper 
conservation. It is important to undersund the basic chemical degenerative processes and 
the principles of the retention of sound by the various media in order to ensure that proper 
action is taken to slow the rate of degradation. 



SOUND AND HEARING 

Sound can be defined as the change in air pressure above and below an equilibrium 
(usuaUy the barometric pressure). For example, when a bass drum is struck, the skm 
vibrates back and forth. As the skin travels outwards, away from the centre of the drum, 
the air pressure surrounding the drum rises above the barometric pressure; conversely as 
the drum skin travels inwards, the air pressure lowers. This to-and-fro aaion occurs 
numerous times per second creating waves of compression and decompression in 
surrounding air. 

As air pressure increases by the outward motion of the bass drum skin, the eardrum is 
pushed towards the centre of the head; conversely, as pressure decreases, the eardrum 
travels away from the center of the head. Therefore, the eardrum physically moves m a 
parallel motion to the movement of the vibrating bass drum skin. The inner car converts 
the change in air pressure into sound by translating the eardrum's mechanical motions into 
impulses that the brain will perceive as sound. The ear can detect changes in air pressure 
as slow as 20 cycles per second (a cycle being a complete to-and-fro motion) to as fast as 
20.000 cycles per second. The higher the vibration speed, the higher the pitch; the larger 
the change in air pressure, the louder the sound. 



THE RECORDING, RETENTION AND PLAYBACK OF SOUND 
The Microphone 

The interior of a microphone is comprised of a permanent magnet, a coil of wire and a 
diaphragm which, like the eardrum, vibrates to changes in air pressure. The vibration of 
the diaphragm in conjunction with the permanent magnet and the coil converts changes ii 
air pressure into changes in electrical voltage. As air pressure increases, the diaphragm 
within the microphone is pushed towards the back of the microphone, inducing a voltage; 

pressure decreases, the diaphragm travels outwards inducing a voltage in the opposite 
direction. Like the eardrum, the diaphragm will move in a parallel motion to the 
movement of the example sound, the vibrating bass drum skin. The resulting voltage will 
be a continuous parallel voltage image of the movement of that bass drum skin. 
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If the bass drum were to be tuned at a higher pitch (the skin tightened) the skin would 
vibrate fasteTt causing the air pressure to compress and decompress faster^ meaning that 
the diaphragm within the microphone will vibrate faster, consequently forcing the induced 
voltage to change direction more frequently* A higher pitch will thus be captured on the 
recording medium. If the drum were to be struck harder, producing a louder sound, the 
skin vibration would travel a greater disunce, creating a higher compression of air» 
consequently forcing the microphone diaphragm lo travel a greater distance thus inducing 
a larger volugc- The recording would thus be at a higher volume. This chain of events 
occurs with the recording of any sound If an orchestra were to be recorded, the collective 
air pressure change surrounding the orchestra (caused by the mixture of vibrating strings, 
reeds, etc) would be captured by the microphone* 

The Speaker 

Once sound has been converted to an electrical volugc, the Noluge image" can be 
amplified and then used to drive speakers. Like the skin of the bass drum, the movement 
of the speaker compresses and decompresses air to produce sound. If the voltage is going 
upwards, the speaker will travel outwards; if the voltage is going downwards, the speaker 
will travel inwards. The resulting movement of the speaker will be parallel to the 
movement of the skin on the bass drum, to the movement of an eardrum, to the movement 
of the diaphragm within the microphone, and to the induced voltage* 

Discs 

All records physically retain information in the same fashion and are recorded in a similar 
manner. Just as a speaker converts a change of voltage to a parallel mechanical motion, so 
with discs a cutting stylus converts a vohage change to a mechanical motion. When the 
voltage applied to the cutting stylus goes up, the stylus will move in one direction; when the 
voluge goes down, the cutting stylus will move in the opposite direction* The movement of 
the cutting stylus determines the pattern of the groove which, of course, moves in a parallel 
motion to the movement of the bass drum. Again, the resulting groove shape will be a 
continuous, identical physical i nage of the movement of that bass drum skin. 

To retrieve information from a disc, a stylus is used to track the groove. The canridge will 
convert the movement of the stylus to an elearical voltage (in the same fashion that a 
microphone converts mechanical motions to an electrical voltage) that can then be 
amplified and used to drive speakers. The movement of the speaker will be parallel to the 
movement of the stylus. 

Tapes 

The binder layer of magnetic tape contains a finite number of ferromagnetic particles 
whose permanent alignment within the binder records voltage (current) levels* 

To record onto tape, the tape must first pass an erase head whose usk is to arrange the 
particles completely randomly. If a small voltage is applied to the record head, then a small 
percentage of particles will become unidirectionaUy aligned. If a larger voltage is applied 
to the record head, then a larger percentage of particles will become aligned. Saturation 
occurs when there are no more particles available to align. The particles will remain 
aligned until exposed to a magnetic force* 
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At playback, the aligned panicles will induce a voltage in the playback head. The voluge 
level will be proportional lo the number of aligned particles. 

Compact Discs (CDs) 

Tapes and discs are analog recordings — the term 'analog* referring to the transformation 
of sound into "paraller, or analogous grooves or particle alignments. Compact Discs, on 
the other hand, are "digital" recordings. Rather than being a continuous physical image of 
changes in electrical voluge, digital recordings are based on a series of discrete electrical 
voltage measurements. 

For the CD, the electrical voltage (produced by the microphone) is measured 44,100 times 
per second. At a certain period in time the voltage might be (for argument's sake) S volts 
oui of a maximum 1 volt. 1/44,100^*^ of a second later the voltage might be ^005 volts, the 
foUowing 1/44,100^" of a second 3009 volts, etc. As the skin of the bass drum travels 
outwards, the resulting series of voltage readings get progressively larger; as the skin moves 
inwards, the resulting series get progressively smaller. 

Just as 2:00 p.m. can be expressed as 14:00 hrs, so any value can be expressed using binary 
digits — Is and Os, Also, 1/3 can be expressed to J, or more accurately 33, or better yet 
.333 etc. The greater the number of decimal places, the more precise the expression of the 
translation; hence the larger the number of digital bits used in a number, the more accurate 
the translation. For the compact disc, the number of digital bits used to translate or 
"digitize" a voltage reading is 16. Thus the compaa disc stores one 16 bit number (in 
addition to other required information) every 44,100^^ of a second (per audio channel). 

The CD stores information using pits and flat areas wound in a spiral starting at the center 
of the disc. The edge of a pit (either the ascending edge or descending edge) indicates a 
one, a flat area either at the bottom of the pit or the land between the pits indicates 0. For 
example, a 5 bit number of 10001, using pits, v/ould be an edge, a long flat area and another 
edge. 

To play a CD, a laser beam is shone through the clear polycarbonate bottom to the 
aluminum layer. The light then reflects off the aluminum to a pickup which differentiates 
between the top and bottom of a pit and interprets these as Is or Os. The electronics then 
buiJd a continuous voltage from these series of stored binary numbers representing the 
original voltage readings. 
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THE DEGRADATION MECHANISMS OF SOUND RECORDING 

The lifespan of a plastic is largely determined at the manufacturing stage. Variables such 
as ba^ic rt^in, the materials added to the basic resin to alter its properties, the lamination 
of materials with dissimilar properties, and the manufacturing process itsdf, all directly 
affect the lifespan of the plastic. Post-manufacture environmental factors such as storage 
conditions, temperature, humidity, and handling also contribute to the long-term stability 
of the plastics. 



AttUte Discs 

Prior to the advent of nugnetic upe, instantaneous recordings were made chiefly on 
aceute di f<^ The chemical makeup of these discs, therefore, had to be a compromise 
between ease of engraving and the quality of the recording that resulted. 

Since the 1930s, most aceute discs have been manufaaured with a base, usually aluminium 
(although glass was used during the war years and cardboard for inexpensive home 
recordings), that was coated with nitrocellulose lacquer plasticized with castor oil. Because 
of the lacquer's inherent properties, aceute discs are the least suble type of sound 
recording* 

Shrinkage of the lacquer coating due to the loss of the castor oil plasticizer is the primary 
destructive force. The gradual loss of plasticizer causes progressive embrittlement and the 
irreversible loss of sound information. Because the coating is bonded to a core which 
cannot shrink, internal stresses result, which in turn cause cracking and peeling of the 
coating* 

Nitrocellulose decomposes continuously and over time reacts with water vapour or oxygen 
to produce acids that aa as a caulyst for several other chemical reaaions* These reaaions 
are accelerated with elevated temperature and humidity levels. 

Shellac Discs 

The first shellac discs date from the 1890s, and this format was used until the 1950s, when 
it v^s gradually replaced by vinyl discs. 

Shellac discs are relatively suble- Determining the causes of shellac degradation is difficult 
because a very wide range of qualities of shellac and ■fillers* have been used by 
manufacturers. For example, two separate chemical analyses of "typicar shellac discs 
showed the following: 



Example 

Flake Shellac 15.63% 

Congo Gum 6Sl% 

Vinsol Resin 5,86% 

Carbon Black (low oil content) 2.61% 

Zinc Sieraie 032% 

Whiting (CaCOj) S2A3% 

Aluminium Silicate 13.03% 

Flock (long fibre) 3.91% 



CoAf rcM« 1959. 
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Exampie U 
Shellac 
Copal Gum 
Silica 
Barytes 
Carbon Biack 
Cotton Bock 



5 



22.0% 

7,0% 

33.0% 

33.0% 

3.0% 

2.0% 



The average shellac content in these 'shellac* discs is approximately 19 percent. The 
remaining aggregates are mostly 'fillers' which were used to lower the cost of 
manufacturing. Unfortunately, storage subilities of these fillers vary widely.. Organic 
materials in the aggregates are susceptible to fungus atuclc, while shellac itself is said to be 
fungus*resistant. 

The curing process during shellac manufacturing (wherein raw sheUac undergoes chemical 
reactions under applied stress) generates a condensation reaaion between its organic 
compounds. This rc^^ion causes the shellac to shrink, increasing its density and 
brittleness. This condensation continues at a much slower rate after disc manufaauring 
and thus becomes the primary degenerative force. The internal reaction of the material 
and the rate at which the reaction occurs are related to storage temperature, storage 
humidity (moisture increases the condensation reaaion rate) and completeness of the 
cured shellac. 

In a proper storage environment, these discs suffer a slow, progressive embrittlement of 
the shellac. This embrittlement causes a fine powder to be shed from the disc after each 
playback. The behaviour of the other aggregate components is unpredictable, due to the 
wide combinations and variety of materials (and of material quality) that were used. 

Vinyl Discs 

Thus far, vinyl has proven to be the most stable of the materials that have been used in the 
manufacture of sound recordings ^ However, although stable, its life is not indefinite. 
Pickett and Lemcoe, in Preservation and Storage of Sound Recordings, states that 'failure by 
chemical degradation of a vinyl disc in ordinary library environments should not occur in 
less than a century".^ 

Vinyl discs are made of polyvinyl chloride (PVC) and a small percentage (usually less than 
25 percent) of 'fillers', stabilizer, pigment, anti-static substances, etc. Internal 
plasticization, through a copolymerizing of vinyl acetate wuh vinyl chloride, is needed to 
achieve the required properties for the desired application. 

Polyvinyl chloride degrades chemically when exposed to uhraviolet light cr to heat. 
Phonograph discs are exposed to high temperatures during moulding and pressing. Unless 
stopped, this heat would be a catalyst for ongoing dehydrochlorination, which is titc rdease 
of hydrochloric acid (HCl) from the PVC as a result of thermo-degradation. Stabilization 



THe U9b\U\y ot ihc ncwc&t (omul, ihc comp«ci dice, lus mm yci been dclcrmincd. 

Fkckcit. A.C.; Lcmcoc, M.M. - Ptutrvauom %md Ssprage ofSotmd RKor4mgi. - WuhiiigtOA. D.C: Ubniy of 
Confftu. 1959. p. 31. 
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is therefore ichieved by adding a diemical lo the resio during manufaaure. This does not 
prevent the degradation but controls it* mainly by consuming the free Hd Sufficient 
effective subilizer remains in a plastic phonograph disc to protect it for a long time after 
pressing. 

Magnetic Tape 

Magnetic upe first appeared in North America just after World War II. 

Magnetic tape is made up of two byers: a "base* layer, and a thin "binder" layer which is 
bonded onto the base. The binder conuins ferromagnetic panicles whose permanent 
alignment within the binder produce the copy of sound waves. 

1. Magnetic Tape Binder 

Manufacturers are very secretive about the specific chemical makeup of their products. 
Binder chemical composition, uniformity and smoothness of application all affect audio 
quality, noise level, tape-to*head conuct, and friction* These factors also affect the tape's 
aging properties. 

The most common binder resin used today is polyester polyurethane. The most common 
ferromagnetic particle used is gamma ferric oxide (Fe302)- Numerous additives may be 
used during the various manufaauring stages, including: solvents, used to obtain a suiuble 
viscosity of emulsion and to improve the mixing and bonding operations; wetting agenu, 
used to break binder/particle mixing tension to produce a more even ferromagnetic 
particle dispersion wiihLi iht k<kder; piasiicizers, i^sed to add suppleness to plastic; 
stabilizers, used mostly as antioxidants to avoid chemical degradation that could lead to 
physical breakdown; lubricants, used to reduce drag so that speed deviation problems such 
as Vow" and "flutter" are diminisned, and to minimize wear damage to heads; fine mineral 
powders, used to make polymers harder and more resistant to abrasion; conduction 
discharge (material such as carbon black), used to discharge electrical charges; and 
fungicides. 

The most common and serious magnetic tape degradation occurs through hydrolysis, the 
chemical reaction wherein an ester such as the binder resin "consumes" water drawn from 
humi<lity in the air to liberate carboxylic acid and alcohol. Hydrolysis in magnetic upe 
results in the binder shedding a gummy and ucky material which causes tape layers to stick 
together and inhibits playback when it is deposited onto the tape recorder heads. The 
added friction increases tape stress.and can cause machines to stop. Hydrolysis also causes 
a weakening in the bond holding the binder to the backing, which resulu in shedding or 
possible detachment. 

Chromium dioxide (Cr02) is used extensively as the ferromagnetic particles in cassette 
magnetic tape. It has been found that Cr02 particles interact with the polyester 
polyurethane to accelerate hydrolytic degradation. 

Other problems associated with binder manufacturing and deterioration are: incomplete 
dispersion of the ferromagnetic particles, causing momentary loss of signal ("dropout"); a 
weak bond that causes the binder to separate from the backing; lubricants that evaporate 
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to the point where upes are unpbyable; fine oxide powders that shed from tapes and 
deposit o^to heads* inhibiting playback. 

Z Mag2?tetJC Tape Backing 

The bijtdung. which is the structural support of the upe, must resist stresses imposed by 
playbflicJc and storage without becoming permanently deformed (e.g., stretching), or losing 
dimeni;^iiional stability (e*g., expanding through absorption of moisture or heat). Most 
magnetic tape backing has been made of either cellulose acetate or polyester, materials 
that have dissimilar physical and aging properties. 

CeUulose aceute*backed upes were manufaaured from about 1925 until the early 1960s. 
These tapes rely heavily on plasticizer additives for suppleness, and these plasticizers are 
liable, over time, to evaporate amd ciysuUize. These upes have extremely low tensile 
strength and are easily broken. Cellulose aceute upes are very susceptible to linear 
expansion in humid and/or warm conditions. Because of the different properties of the 
binder and the base, the absorption of humidity and heat result in tape curling and edge 
fluttering. These distortions greatly affect the upe-to*head conua, which in turn directly 
affects audio quality. Repeated dimensional changes due to environmenul fluctuations 
grossly affect winding tension and can promote binder fatigue, cracking, and finally, 
catastrophic failure (le., the irreversible loss of sound information). 

Polyester ("mylar*) came into use in the early 1960s, and quickly replaced cellulose aceute 
for magnetic tape backing. Accelerated aging tests have found polyester to be a suble 
material v lich in fact undergoes hydrolysis degradation at a much slower rate than does 
the binder, polyester polyurethane, with which it is combined. However, polyester-based 
tape has a high tensile strength that can cause it to stretch irreparably (instead of breaking 
cleanly and repairably as does aceute*backed tape). 

A third coating is now added to modern tape on the opposite side of the binder. Made of 
carbon black, it protects the backing from scratches, minimizes static electricity, and 
provides a more even wind. 

PRESERVATION OF SOUND RECORDINGS 

A good definition of preservation put forward by the International Institute for 
Conservation — Canadian Group and the Canadian Association of Professional 
Conservators is that preservation encompasses "all actions taken to retard deterioration of, 
or to prevent damage to, cultural property. Preservation involves controlling the 
environnient and condhions of use, and may include treatment^ in order to maintain a 
cultural property, as nearly as possible, in an unchanging state. ^ 
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There we essentially only three concerns to consider when handling and storing sound 
recordings: 



1) that they be kept free of any foreign matter deposits; 

2) that they be kept free of any pressure that might cause deformations; and 

3) that th^ be stored in a stabk» cootraUcd enviroomeoL 



1. FOREIGN MATTER DEPOSITS 
General 

In conservation terms, dirt can be classified into two categories: (1) Foreign matter 
deposits which are not part of the original object, such as grease from fingerprints, soot, 
suins, adhesives, etc. and (2) alterations of original object material through chemical 
reactions (whether internal reaaions or rcaaions with environmental agents). Metal 
corrosion products, palmitic acid from aceute discs, or a gummy subsunce on tapes are 
examples of alteration in the sute of the original^ 

Dust is commonly a mixture of fragments of human skin, minute particles of mineral or 
plant material, textile fibres, industrial smoke, grease from fingerprints, and other organic 
and inorganic materials. There are often salts such as sodium chloride (carried in from sea 
spray or on skin fragments), and sharp gritty silica crysuls. In this chemical mixture are the 
spore of countless moulds, fungi and micro-organisms which live on the organic material in 
the dust (fingerprints, for example, serve as good cuhure media). Much of the din is 
hygroscopic (water-atiraaing) and this tendency can encourage the growth of moulds, as 
well as increase the corrosiveness of salts, hydrolysis in tapes and the release of palmitic 
acids from acetate discs.^ 

Dust (including fingerprints) will negatively affect sound recording preservation in a 
number of ways: 

Discs 

Dust is abrasive, and combined with the pressure exerted on the groove walls by the stylus, 
can permanently etch the walls worse, dust can also be imbedded permanently into the 
plastic. Only a small point of the stylus is aaualiy making contact with the groove v/alls. 
One and a half grams of stylus pressure on such a minute surface translates to several tons 
of pressure per square inch. The resulting drag generates enough heat that the plastic 
partially melts (though not enough to deform), causing a microscopic flow around the 
stylus into which dust can be embedded permanently. 

Tapes 

Dust attracts and traps moisture and will precipitate hydrolysis, a common and serious 
cause of long-term magnetic tape degradation. Also, dust will cause permanent damage to 
the tape when the abrasiveness ot the dust along with the pressure exerted between the 
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tape surface and the tape recorder heads will scratch the oxide layer and the tape recorder 
heads. 

CDs 

Since there is no physical contaa at playback, there is virtually no chance of physical 
damage occurring during playback due to dust deposits. Nevertheless, dust will impede 
proper playback by obstructing the reading of the information, while it may also affect the 
long-term preservation. At present, the precise, long-term degradation mechanisms for the 
CO are still unknown. If dust is improperly removed, permanent physical damage wiU 
occur owing to thr ••cratching of the proteaive layer. 

To minimize foreign matter deposits: 

Generah 

m Never touch the surface of a recording. Use white iintless cotton gloves and handle 
by the edges. 

m Recordings should not, unnecessarily, be left exposed to air. Return items to their 
containerj when not in use and never leave storage containers open. 

m Do not place recordings near sources of paper or cardboard dust. 

m Keep the surrounding area clean. Do not consume food or beverages in the area in 
which recordings are handled. 

m Keep storage facilities as dust-free as possible. 

m The air conditioning system should be equipped with dust filtering equipment/ 
m Keep labelling to a minimum, but limit the placement of labels, especially pressure 

sensitive labels, to the container. 
m Keep equipment clean, well adjusted and in good working condition. 

Discs 

m Do not use paper or cardboard innersleeves and do not store records without inner 
sleeves. 

m Use soft polyethylene inner sleeves. Do not use record sleeves made of PVC. 

m Remove LPs from the jacket (with the inner sleeve) by bowing the jacket open by 
holding it against the body and applying a slight pressure with a hand. Pull the disc 
out by holding a corner of the inner sleeve. Avoid pressing down onto the disc with 
the fmgers as any dust caught between the sleeve and the disc will be pressed into 
thi: grooves. 

• Remove LPs from the inner sleeve by bowing the inner sleeve and letting it slip 
gradually into an open hand so that the edge falls on the inside of the thumb 
knuckle. The middle fmger should reach for the centre label. Never reach into the 
sleeve. 

m To hold a disc, place the thumb on the edge, and the rest of the fingers of the ^me 
hand on the centre label for balancft. Use both hands on the edge to place disc on 
turnable. 
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Do not siore paper inside red*Uhreel tape box. 

After removing the end ub from the virgin rceI*to*rccl upe, cut off one-and-one- 
half wraps of t it upe. Ibis is to avoid any adhesive, left by the end tab, from being 
transferred to the machine or causing layer-to*layer adhesion of the tape. 

Remove CDs from their case by pressing thumb and third finger on edges near the 
top and bottom of the case and pressing on the plastic clasp in the center with the 
other hand. 

Cleaning^ 

Since dust is usually held in place by elearosutic attraction, dry wiping on its own does not 
work effectively. The added friaion created by the duster will cause the dust to jump back 
to the charged surface. 

Distilled water is used for cleaning records and CDs for many reasons* Its precise chemical 
makeup is known, it will not leave any residue behind, is safe to use, and is inexpensive. 
Water disperses sutic charges and counteracts the increase in conductivity from the pick* 
up of sale deposits from finger prints. However, water alone cannot dissolve grease, thus 
surfacunts are used as additives to enable water to be a grease solvent. Surfacunts break 
grease surface bonds and auow water to penetrate grease solids, causing swelling and then 
random dispersion. 

General 

m The Canadian Conservation Institute (CCI) recommends the use of nonionic, 

ethelyne oxide condensates surfacunts to clean sound recordings. The CCI does 
not foresee long*term problems associated with the use of nonionic surfacunts such 
as TergitoL Tergitol 15-S-3 is an oil soluble surfactant and 15-S-9 is a water soluble 
surfactant. Combined they remove a wide range of dirt and greases and can safely 
be used on sound recordings. Use part of Tergitol 15-S-3 and 0^ parts of 
Tergitol 15-S-9 per 100 parts of distilled water. These products are available in 
small quantities from TALAS (Division of Technical Library Service Inc) 213 West 
35th Street, New York, N.Y. (212) 465-8721 

• Keep an airgun handy to blow off light surface dust. 
Discs 

m Records are best cleaned using a record cleaning machine such as the Keith Monks, 
VPl, Nitty Gritty using 0.5 part of Tergitol 15-S-3 and 05 parts of Tergitol 15-S-9 
per 100 parts of Jistiiled water. These machines allow for an even dispersion of 
fluid and can then vacuum the liquid leaving a clean, dry surface. Records should 
be cleaned before each playback. 

m Clean acetate discs showing signs of palmitic acid deposits (white greasy substance 
on acetate disc surface) as if cleaning LPs, except add 2 parts ammonia per 100 to 
the Tergitol cleaning solution. 
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Tapes 



CDs 



Vacuum red-io-recl upe pack if dusty^ Use a vacuum which has a hose, and keep 
the motor away from the upe in order to reduce the risk of magnetizing the tapes. 
Clean Upe surfaces using a product such as 3M Tape Cleaning Fabric" (610-1- 
150). This soft fabric product will pick-up loose debris commonly found on tape 
surfaces after being dislodged by the fabric fibers. 

An air gun should be used to blow off any light surface dust. 
If fingerprints or other stains must be removed, 0.5 part of Tergiiol 15-S-3 and 0.5 
parts of Tergitol 15-S-9 per 100 parts of distilled water can be utilized safely. 
Carefully blot the area of the disc needing washing with a soft cloth (preferably a 
soft cotton that haa^ been washed several limeii) imbued with a concentration of 
Tergitol and distilled water. Rinse well using a second doth soaked in distilled 
water. Blot dry using a soft cotton doth. Use an airgun to blow off any lint left 
Over. 

Avoid rubbing in any direction. 



2. SURFACE DEFORMATIONS 

Since the surface of a sound recording is the information carrier, it is critical that the 
surface be well cared for. Physical deformations such as warping of discs, stretching of upe 
or shock from dropping them, will directly affect sound information integrity. One must 
develop a respect for the integrity of the artifact. 

To minimize deformations 

General 

. Nc;ver leave recordings near sources of heal or light (especially Utraviolet light) as 

plastics are adversely affected fay both. 
• Do not place heavy objects on top of recordings. Recordings should never be 

placed on top of each other. 
. Shelve recordings vertically; do not stack "off vertical* or horizontally. 
■ Do not use shelving units where supports put more pressure on one area of the 

recording or where supports are more than four to six inches apart. 
. Do not interfile recordings of different sizes as smaller items may get lost or 

damaged, while larger items may be subjected to uneven pressure. 



Discs 



Remove shrinkwrap on LPs completely. Shrinkwrap can continue to shrink, thus 
warping the disc. 
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Tapes 

■ Do not drop upes. The shock could partially rearrange the ferromagnetic particles, 
effectively attenuating high frequencies. 
Store upes away from any sources of magnetic fields. 

Do not store reel*to*reel tapes in a plastic bag within tape box. The plastic bag will 
trap moisture. 

Handle reel-to-reel tapes by the hub rather than the flanges as the pressure on the 
flanges will damage them and ultimate^ danuge the upe edges. 
Ten*inch reels should have supports in their boxes so that the hub bears the weight 
of the upes rather than the flanges. 
Rewind (exercise) reeI-to*reel upes every 3S years. 

Store reel*to-reel upes with an "archival wind*. Wind upes slowly so that air 
pockets between layers do not form causing successive layers to be placed unevenly 
on top of each other. The unevenness will cause stress, e9q>ose binder to air and 
exposes edges to possible physical damage by the flanges. 

A red-to-reel Upe deck with the heads removed can be used to rewind upe in the 
regular play mode. The upe tension might have to be readjusted to compensate 
for the removal of the heads. 



3. Environment 

A proper environment for the storage of sound recording is essential to reurd degradation 
mechanisms. Elevated temperature and humidity can affect ceruin chemical properties of 
the plastics that make up recording media and can also create an environment that 
encourages the growth of fungus. Wide or rapid fluctuations of the environment are 
equally detrimental to the long term preservation of sound artifacts. 

AceUte discs 

Shrinkage of the lacquer coating due to the loss of plasticizer is the primary destructive 
force of these discs. Excess moisture will accelerate plasticizer loss. Acetate discs 
decompose continuously, and over time react with water vapour or o^^gen to produce acids 
that in turn act as catalysu for several other chemical reactions. One of these is the release 
of palmitic acid, a white waxy substance. Acetate discs are very susceptible to fungus 
growth. Excess heat will probably accelerate the loss of the coating adhesion. 

Shellac discs 

High humidity levels accelerate the embrittlement of shellac discs. This embrittlement 
causes a flne powder to be shed from the disc after each playback, effectively scraping away 
groove information. The severity of the embrittlement is unpredicuble* due to the wide 
combinations and variety of materials (and of material quality) that were used during their 
production. The average shellac content in a shellac disc is approximately 19 percent with 
the remaining 81% composed of aggregates. Organic materials in the aggregates are 
susceptible to fungus atuck, while shellac itself is said to be fungus-resistant. 

Vinyl discs 

Vinyl discs are adversely affected by uJtraviolet light and thermal cycling (heat fluctuation). 
The consequence of thermal cycling is that each cycle of temperature resulu in a small 

186 * 



irreversible deformation* and these deformations are cumulative.* Vinyl discs are resistant 
to fungal growth and are unaffected by high humidity levels. 

Tapes 

Hydrolysis is the chemical reaction whereby the binder resin •consumes* water drawn from 
humidity in the air to liberate carboxylic acid and alcohol Hydrolysis in magnetic upe 
results in the binder shedding a gummy and tacky material which causes tape layers to stick 
together and inhibits playback when it is deposited onto the tape recorder heads. 
Hydrolysis also causes a weakening in the bond holding the binder to the backing, which 
results in shedding or possible detachment. 

Cellulose acetate backed tapes are very susceptible to linear expansion in humid and/or 
warm conditions. Because of the different properties of the binder and the base» the 
absorption of humidity and heat result in tape curling and edge fluttering. Repeated 
dimensional changes due to environmental fluauations grossly affect winding tension 
(hence the need for periodic rewinding) and can promote binder fatigue, cracking, and 
finally, the irreversible loss of sound information (known as catastrophic failure). Tape 
binder is somewhat susceptible to fungi growth though less so with modern tapes as 
fungicides are presently incorporated into the binder. 

CDs 

The compact disc is a laminate of 4 different materials. The bottom of the disc is made of 
polycarbonate onto which the pits containing the digitized sound information are stamped. 
A thin layer of aluminum is then applied, covering the pits. A thin kicquer coating (which 
becomes the top of the disc) is then applied to cover the alumiaium layer, and finally the 
ink for the labelling. 

As with any laminated products, one must wonder how the aging characteristics of each 
material will interact with, and affea adjacent layers. 

Proper storage environment 

• Store recordings at a maintained temperature of between no more than 15-20*C. 
Fluctuation of temperature should not vary more than 2*C in a 24-hour period. 

• Maintain a relative humidity of 25-45%. Fluctuation of relative humidity should not 
vary more than 5% in a 24-hour period.' 

• Maintain proper ventilation and air circulation of stacks at all times to avoid any 
microclimates. 

■ Keep sound recordings in dark storage when not being consulted. Fit light fixtures 
with fluorescent tubes which do not producj ultraviolet radiation in excess of 75 
Mw/lm (microwatts per lumen). 



r»cken. A,G.; Umcoe. M.M. - fftservauon and Stora^ ofSout%d Hecofduti^. - W«iiiin|toA« D.C: LiOnry of 
Confreu. S9S9. Yi^izAV 

N.U. ANSI/AES art prcpanA| a rcpon cnitikU Envrotmitnt Stora^ Cmdmont which tyill deal with the proper 
Morale cuvifonmcfit for iapc&. Ii u lo be rompkied by the fall of tMl. 
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CONCLUSION 

Over the past century, recorded sound has become an intrinsic part of our culture* Upon 
hearing an early sound recording device in 1888, Sir Arthur SuUivan suted that he was 
'astonished and somewhat terrified at the result of this evening's experiments — astonished 
at the wonderful power you have developed, and terrified at the thought that so much 
hideous and bad music may be put on record forever/^^ Unfortunately, sound recordings 
are not 'forever*. These are ephemeral documents, both in their physical composition and 
consequently in the means by which the sound is ultimately reuined. They can have their 
lifespan shortened considerably by both internal and external forces. By underuking 
certain precautionary measures, custodians of the heritage of sound can lengthen 
considerably their coUeaion's lifespan thus preserving a rich, invaluable world of sound. 



Moogk, Ed«^rd D. <- Roll lUtk the Yean: llitiofy of CiMtfun Hccortfcd SotiMl and iu Legacy, Gcmm io 1930. 
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